
Smith, Vanessa (A) 

From: 
lent: 

Russ Christian [rchristian@columbiapipe.com] 
Saturday, February 18, 2012 8:39AM 

To: DeVine, Dan (OJ) 
Subject: Fw: LDAR Info 
Attachments: ISO 15848 FE Test- Cooper 4 in Cl600 Gate Valve. pdf; ISO 15848 FE Test- Cooper 4 in Cl600 Globe Valve.pdf; ISO 15848 FE Test- Cooper 3 in Cl150 Gate Valve.pdf; DOW Michigan Low-E Valve Questionnaire.docx; image002.jpg 

Dan, 

More to follow 

Russ 

Sent from my Verizon Wireless Phone 

-----Original message-----

From: Amy Casner <acasner@coopervalves.com> 
To: Russ Christian <rchristian@columbiapipe.com> 
Cc: Ginger Restovic <grestovic@coopervalves.com>, Adam Ryan <arvan@coopervalves.com>, Pete Kapuza <pkapuza@coopervalves.com> 
Sent: Fri, Feb 17,2012 23:00:02 GMT+OO:OO 
'>ubject: LDAR Info 

Russ, 

Please see the attached test reports and questionnaire document for Cooper Valves. Please let me know if there is 
anything else you need from us. 

Thanks, 

Amy Casner 
Senior Engineer 

Cooper Valves, LP 
14090 Southwest Freeway, Suite 220 
Sugar land, TX 77478 
Office: 281-397-3934 
Cell: 540-660-2112 
www.coapervalves.com 
acasner@coopervalves.com 
E-link: 14090 Southwest Fwy #220 

COOPER® 
Valves 

1 



Quality without Compromise 
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LOW FUGITIVE EMISSION VALVE AND PACKING QUESTIONNAIRE 

Two production units at The Dow Chemical Company Michigan Operations Site recently came under a Consent Decree from the EPA. One part of this Consent Decree requires installation of Low Fugitive 
Emission valves and/or Low Fugitive Emission valve stem packing that meets the definition shown 
below. It also requires supporting documentation. 

"Low-Emissions Valve" or "Low-E Valve" shall mean either (i) or (ii) as follows: 

(i) A valve (including its specific packing assembly) for which the manufacturer has issued a 
written warranty that it will not emit fugitives at greater than 100 ppm, and that, if it does 
so emit at any time in the first five years, the manufacturer will replace the valve; provided 
however, that no valve shall qualify as "Low-E" by reason of written warranty unless the 
valve (including its specific packing assembly) either: 

(a) first was tested by the manufacturer or a qualified testing firm pursuant to generally
accepted good engineering practices for testing fugitive emissions and the results of the 
testing reasonably support the warranty; or 

(b) is as an Extension of another valve that qualified as "Low-E" per the definition of 
"Extension" listed below. 

Or 

(ii) A valve (including its specific packing assembly) that: 

a. Has been tested by the manufacturer or a qualified testing firm pursuant to generally
accepted good engineering practices for testing fugitive emissions and that, during the 
test, at no time leaked at greater than 500 ppm, and on average, leaked at less than 100 
ppm; or 

b. Is an Extension of another valve that qualified as "Low-E" per the definition of 
"Extension" listed below. 

NOTE: "Extension" shall mean that: (i) the tested and untested valves were produced by the same 
manufacturer to the same or essentially equivalent quality requirements; (ii) the characteristics of the 
valve that affect sealing performance (e.g., type of valve, stem motion, tolerances, surface finishes, 
loading arrangement, and stem and body seal material, design, and construction) are the same or 
essentially equivalent as between the tested valve and the untested valve; and (iii) the temperature and 
pressure ratings of the tested valve are at least as high as the temperature and pressure ratings of the untested valve. 



Therefore can you please answer All of the following questions regarding valves that could be supplied 

to The Dow Chemical Company, Michigan Operations Site? 

COMPANY NAME: __ Cooper Valves ___________________ _ 

1) Will your company provide a written warranty for low emission valves as defined above? 

YES or NO? 

If YES, please describe the testing (the nature of the test and the resulting data) that supports 

the warranty. 

OR 

2) Does your company produce valves that have been proven through testing to meet the emission 

limits in the definition for low emission valves? YES or NO 

Yes. 

If yes to the above questions, what size and type of valves that your company produces will meet this 

definition or warranty? Please be specific as possible (i.e. which series of valves or models numbers). 

Ball? 

Plug? 

Gate? Cooper Models: 101, 115, 3381, 130, 3G11, 1GO 

Globe? Cooper Models: 215, 11, 230, 4301, 2GO, 4G01 

Butterfly? 

Other? 

3) Which valves, including sizes, were tested? 

3" Class 150 (Model115) Gate, 4" Class GOO (Modei1GO) Gate, 4" Class GOO (2GO) Model Globe 

4) Which valves, including sizes, are qualified per an extension? 

I believe we are qualified for Y," through 12" Class 150 through GOO on Gates and Globes. 

5) Will you provide the test data to The Dow Chemical Company for review? If yes, please include it 

in the response. 

Yes. 

G) Does your Company offer a valve with low emission packing per the following definition? 



"Low-Emissions Packing" or "Low-E Packing" shall mean either (i) or (ii) as follows: 

(i) A valve packing product, independent of any specific valve, for which the manufacturer has 
issued a written warranty that the packing will not emit fugitives at greater than 100 ppm, 
and that, if it does so emit at any time in the first five years, the manufacturer will replace 
the product; provided however, that no packing product shall qualify as "Low-E" by reason 
of written warranty unless the packing first was tested by the manufacturer or a qualified 
testing firm pursuant to generally-accepted good engineering practices for testing fugitive 
emissions and the results of the testing reasonably support the warranty; 

Or 

(ii) A valve packing product, independent of any specific valve that has been tested by the 
manufacturer or a qualified testing firm pursuant to generally-accepted good engineering 
practices for testing fugitive emissions, and that, during the test, at no time leaked at 
greater than 500 ppm, and on average leaked at less than 100 ppm. 

We use Garlock EVSP 9000. 

7) If yes, for which valves would "Low-E Packing" be offered? 

All 

8) For which types of packing is "Low-E" status based on a written warranty? 

9) For which types of packing is "Low-E" status based on testing that shows the packing meets the 
emission limits in the definition above? 

10) If yes, can this Low-E Packing testing information be provided to The Dow Chemical Company for 
review? If yes, please include it with the response. 

Thank you for your assistance to help meet low emission compliance. 

Please contact Dan DeVine at 989-636-4330, or by email at devinedj@dow.com 
with questions or clarifications. 



ISO 15848-1 
Helium Fugitive Emission Test Report 

Performed for 

Newmans 

www.newmansvalves.com 

4" Class 600 Cooper Gate Valve 
Item #: CU46R66CEAA 

ProjectNumber: 210107 
Test Date: June 22, 2010 

Performed by 

YARMOUTH RESEARCH AND TECHNOLOGY LLC 

434 Walnut Hill Road 
North Yarmouth, ME 04097 USA 

(207) 829-5359 
info@yarmouthresearch.com 
www .yarmouthresearch. com 



Yarmouth Research and Technology, LLC 

Fugitive Emission Test Data Sheet 

Customer: Newmans Inc. Date: 6/22/2010 

Contact: Jim Pease Project#: 210107 

Product Description: 4 inch Class 600 Cooper Gate Valve 

CU46R66CEAA 4IN 600 GT RF CF8M 

Sample Supplied by: Customer 

Stem Diameter: 29 mm 

Packing Nut Torque: 30 ft-lb 

Test Conditions 

Test Standard: ISO 15848-1 Test Stand: Yarmouth Stand 1 

Tightness Class: CH 5.0e-3 atm cc/sec Test Media: 99% Helium 

Endurance Class: COl 500 Mechanical Cycles 

Temperature Class: 400C 2 Thermal Cycles 

Pressure Class: ANSI Class 600 1440 psig@ Ambient, 845 psig@ 400C 

Testing Method: Purge/Sniff for stem seals, sniffing (enclosed area) for bonnet seal 

Mounting Position: Stem and Bore Horizontal 

Max. Allowable Bonnet Gasket Leakage: 50 PPMv by sniffing method 

Leakage Device: Pfeiffer SmartT est HLT560 

Cycling Rate: 1 cycle per 60 seconds, 43 rpm handwheel speed 

Test Data Summary - Stem Seal 
Stem Seal Leakage Readings- atm cc/sec Packing Opening Closing 

Cycle Nom. Temp Static Dynamic Retorque Torque Torque 

Number (C) Avg. Max. Avg. Max. See Notes ({t-lb) ({t-lb) 

0 20 1.4E-03 2.3E-03 l.SE-03 2.4E-03 30 60 

125 20 4.0E-03 4.4E-03 3.6E-03 4.3E-03 30 50 

125 400 1.6E-03 1.9E-03 2.6E-04 l.lE-03 1 30 60 

250 400 l.lE-04 l.lE-04 1.9E-04 4.9E-04 25 60 

250 20 2.9E-03 3.0E-03 3.1E-03 3.6E-03 25 50 

375 20 4.2E-03 4.2E-03 4.1E-03 4.3E-03 25 50 

375 400 4.3E-04 4.7E-04 6.2E-04 8.3E-04 25 50 

500 400 6.1E-04 6.4E-04 6.9E-04 S.SE-04 20 50 

500 20 3.8E-03 3.9E-03 4.1E-03 5.0E-03 20 45 

Maximum Leakage: 4.2E-03 4.4E-03 4.1E-03 5.0E-03 30 60 

Maximum Allowable: 5.0E-03 5.0E-03 

www.yarmouthresearch.com 



Yarmouth Research and Technology, LLC 

Test Data Summary- Bonnet Seal 

Cycle [Nom. Temp Leakage - PPMv 
Number (C) Ave. Max. 

0 20 0.3 0.5 
500 20 8.1 8.7 
Maximum Leakage: 8.1 8.7 

Maximum Allowable: 50 50 

Packing Retorque Notes· 
Static Leakage Before After 

Adjustment Cycle Nom. Temp Readings before Tightening Adjustment Adjustment 
Number Number (C) Avg. Max. Nut Torque Nut Torque 

(ft-lb) (ft-lb) 
1 125 20 4.9E-02 5.0E-02 30 60 

Maximum Leakage: 4.9E-02 5.0E-02 

Results 
Valve passed the requirments of the test standard with 1 packing nut adjustment. 
Normal stem wear on stem was observed after test. 

Witnessed: 
President, Yarmouth Research 

www.yarmouthresearch.com 
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YARMOUTH RESEARCH AND TECHNOLOGY 

Test Valve 

info@yarmouthresearch.com 
www.yarmouthresearch.com 



Yarmouth Research and Technology. LLC 

Val eDes . f 4" Cl 600C v cr1p 1on: '" ass ooper G teV I a ave D t a e: 6/22/2010 
Cycle Number: 0 

Time 
(aslal ~~::~~~ "7::.~~7· ln~:.:~~~P IA~~·::,;:cl 

21 
44( 21 

5. 
1:33:02 21 5. 

21 

'M 21 
21 

1440 21 
1440 21 
1440 21 
1440 21 2.3E-03 

1:33:1 1440 21 2.2E-03 
1440 21 2.2E-03 

1:33:1 1440 21 2.2E-03 
1440 21 2.2E-03 
1440 21 

: 1440 21 :-O: 
: 1440 21 
: 21 

21 
: 

-
-

; 2. ·E-O: 
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Yarmouth Research and Technology. LLC 

Valve Description· 4 in Class 600 Cooper Gate Valve Date· 6/22/2010 
C cle Number: 0 

Time •;;:~~;· ~~~~~\ "7::.~~7p ln~~~~T~~P IA;~·::,~:cl 
1440 20 2( 21 2.4E-l3 
1440 20 21 2. 
1440 20 21 2. 
1440 20 21 
1440 21 
1440 21 
1440 21 
1440 21 
1440 21 
1440 21 
1440 21 
1440 
1440 21 
1440 21 
1440 
1440 21 
1440 21 
1440 2 21 

20 2. '-0: 
21 21 2.4E-03 

•34>58 20 2.4E-03 
1•34•59 p. 20 

l5>1 

-
-

1440 21 
20 

20 '.4E-• )3 
1>35>12 PM 20 2.4E-•l3 
1' 

-
-

-
-

1> 
1 >35>37 PM 21 4.0E-06 

'-> 20 1.8E-03 
I·> 2.4E-03 

www_ yarmouthresearch. com 



Yarmouth Research and Technology. LLC 

Valve Description: 4 in Class 600 Cooper Gate Valve 
Cycle Number: 125 

Time 

5:05:26 I 
J5: 

:oe: 
5:05:37 p. 

1440 
14 

1440 
1' 

23 
23 
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22 
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21 
21 

Date: 6/2212010 
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22 
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4.41 
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3.: 
3.: 
3.1 
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Yarmouth Research and Technoloay. LLC 

Valve Description· 4 in Class 600 Cooper Gate Valve 
C cle Number: 125 

Hme 

5;08;05 PI 51 
5;0 
5;0 . 
5;0 ; 

5;( 
5;( 

5:0 
5;08;23 p~ 
5;08;24 PM 
5;08;25 PM 

(psig) 

1440 
1440 
1440 
1440 
1440 
1440 
1440 
14' 

14 

14 

1440 
1440 
1440 
144 

44 

1· 
1440 

23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 

23 
23 
23 
23 
23 
23 

22 
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Yarmouth Research and Technology. LLC 

Val e Oescripti 4 · Class 600 Cooper Gate Val e v on: '" v Date· 6/23/2010 

Cycle Number: 125 

nme 
losiol ~~~~~~~ B~::.~~7p ln~~~:~~~P (A~~·:;,~:c) 

: 

: 

: 
: 

38: 
38: ~3 

398 .7E· 

2:10PM 845 1' 
2:12:1 845 402 

38: 
38: 99 ·03 

12:: 8• 404 1. 
2:1: 

i 
38: 
38: 
38: 

: 383 198 :-03 
383 i -03 
383 
383 
31 

31 

; ·> 
I·> 1.9E-03 
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Yarmouth Research and Technologv. LLC 

Valve Description· 4 in Class 600 Cooper Gate Valve Date· 6/23/2010 
Cycle Number: 125 

T;me ·;::~:) .. ~~:~~~\ 97:!a~~7P '"~~~~~~~· (A~~·=~~:c) 

: 

: 

845 
2:· 845 :---2:13:: 
2:13:: 403 ~ 403 38 399 

383 
1 .2E-05 
3. '-06 

: 

845 
2:13:49 PM 
2:13:50 PM 

)4 
383 398 
383 399 

: 1 .2E-05 
: '.3E-05 
: 3.1E-06 

7.6E-05 
: 1 .OE-03 

1.0E-03 
1.0E-03 
1.1E-03 

383 399 1.1E-03 
383 399 1 .1E-• 
383 399 

401 383 398 
401 383 398 

1:1- 1:08 401 
2:14:09 PM 401 
2:14:10 PM 145 
2:14:11 PM 845 

845 
I-> 845 

'·> 1.1E-03 
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Yarmouth Research and Technology. LLC 

Valve Description· 4 in Class 600 Cooper Gate Valve 

«:;ycle Number: 250 

Time 

k55o l P 
4o55o01 

k55o1 
PM 

PM 
PM 

(pslg) 

845 
845 
145 

45 
845 

k55:26 PM 845 
1 PM 845 

k55o28 PM 845 

I PM 845 

'_, 

I 
388 

• 381 
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Yarmouth Research and Technology. LLC 

Valve Description· 4 in Class 600 Cooper Gate Valve Date· 6/23/2010 

C cle Number: 250 

nme 

4o 
4o 

PM 
IPM 

lo24 
0 625 

k56o 

·o56o: 
·0560· 

k56o5 
k57o0 
k57o01 
k57o02 P' 

(pslg) 

45 
45 
45 

45 
845 
845 

8· 

845 
845 

845 
845 

Leakage 

39 400 1.1E-04 

'---If--='• --+---'4~oo_-+--7"· 'e:Eo·-O:e-4---i 

'---f--='• --+---'4~oo_-+--7"'":E'··:e-04---i 
39 400 -04 
39 .()4 

39 

---+-f-''"'9 --+--' 
-+-~~~ ==t=:=:j 
~39~ 

---+----,''"'9 --+--
---+---'3'"'9 --+--= 
~-+--~3'"'9 wo 

39 
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19 
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38 

,., 
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Yarmouth Research and Technology. LLC 

Valve Description· 4 in Class 600 Cooper Gate Valve 
Cycle Number: 250 

Time 
(pslg) 

8:35: 
8:35: 

8:36:1 
8:36: 

8:36: \M 
8:36:• 

8:36: 
8:36: 

l6: 

8:36:: 
)6:: 

: 

1:35 AI 1440 

::36: 
:36: 

: 

1• 
8:36: 1· 21 

'-> 1• 21 
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29 
29 

29 

29 
29 

29 
29 
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28 
28 
28 
28 
28 
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28 
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28 
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28 
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Yarmouth Research and Technology. LLC 

Valve Description· 4 in Class 600 Cooper Gate Valve 
Cycle Number: 250 

8:38:09M 
8:38:· 

IAI 

8: 
8:38:38' 
8:38:39' 
3:38:40 M 

lAM 
'AM 
lAM 

. 

'-> 

1440 
1440 

1440 
1440 
1< 

44 
44 

144 
1440 
1440 
1440 
1440 

21 
21 

21 
21 

21 
21 
21 
21 
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Yarmouth Research and Technology. LLC 

Valve Description· 4 in Class 600 Cooper Gate Valve Date· 6/24/2010 
C cle Number: 375 

Time 
(pslg) (~:;~~\ 8~::.~~7· '"~~::.· ~~· 

Leakage 

i4:57 AI . 1440 24 25 24 4.1E-03 
1440 24 25 24 4.1E-
1440 24 25 24 4.1E-
1440 24 25 24 4.1E-
1440 24 24 4.1E-
1440 24 24 4.11 
1440 24 24 
1440 24 24 
1440 24 24 -1440 24 24 '----1440 24 24 
1440 24 ··2; -

-1440 24 24 -1440 24 24 -1440 24 24 -5:1 !AM 44 24 24 -15:13 AM 2' 24 
;5:14AM 

10:55: 25 4. )3 
25 

: 

-
--1440 -

10:55:: 
!5 13 

: 1440 
: 1440 
: I"'" 24 

24 24 
10:55:40 AM 24 24 
10:55:41 AM 24 24 

24 25 24 1.2E-
10:55:43 AM 24 25 24 4.2E-

24 25 24 
10:55:45 AM 24 25 24 4.2E-

24 25 24 4. 
10:55:47 AM 24 25 24 4. 

24 24 
24 24 
24 24 

10:55:51 AM 24 24 

~i52 24 24 
1440 24 2' 
1440 24 
1440 24 -1440 -

i ->1 1440 

'->I 4.2E-Q3 
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Yarmouth Research and Technology. LLC 

Valve Description· 4 in Class 600 Cooper Gate Valve 
Cycle Number: 375 

Time 

10:1 
10:5 
10:5 

10:56:5 
10:56:52. 
10:56:53 M 
10:56:54 A' 
10:56:55 M 
10:51:56 A' 

10:57:11 

10:57:27 AM 
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10:57:29 AM 

:3C AM 
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24 
24 
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24 
24 
24 
24 
24 
24 
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Yarmouth Research and Technology. LLC 

Valve Description· 4 in Class 600 Cooper Gate Valve 

Cycle Number: 375 

Time 

,,so, 
,,so. 

; -> 

(psig) 

845 

845 
845 83 
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39< 
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6/2412010 

)9 

399 
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4.4E-04 
4.4E-04 
4.5E-04 
4.5E-04 
4.5E-04 
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4.6E-04 
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4. 

.. 3E-04 

39! 4. 
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4. 
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Yarmouth Research and Technoloay. LLC 

Valve Description· 4 in Class 600 Cooper Gate Valve Date· 6/24/2010 
Cycle Number: 375 

Time 
·;::~:;· (~~;~~; ·~::.~~~· '"~:.~~~~· (A~~·:;,~:c) 

3:52:38 PM 845 394 399 · 6.2E-04 
3:52:39 PM 845 394 399 6.1E-04 
3:52:40 PM 845 394 399 B.OE-04 
3:52:41 PM 845 394 399 5.9E-04 
3:52:42 PM 845 394 399 5.8E-04 
3:52:43 PM 845 394 399 5.8E-04 
3:52:44 PM 845 l84 394 399 5.7E-04 
3:52:45 PM 845 384 ]E 5.7E-04 
3:52:46 PM 845 384 5.6E-
3:52:47 PM 845 384 5.7E-0 

845 384 5.7E-
384 5. 

3:52:50 PM 845 384 3: S.SE-0 
845 384 5.8E-
845 384 5.9E-

3:52:53 PM 845 394 399 B.OE-0 
: 845 394 399 6.1E-04 
: 145 394 399 6.2E-04 
: 394 399 
: l4 399 
: 

: 
: 

: 

38• 
845 5. 

3:53:09 PM 145 39• 5.6E-
l4 3e 

; _, 

www.yarmouthresearch. com 



Yarmouth Research and Technoloay. LLC 

Valve Description· 4 in Class 600 Cooper Gate Valve Date· 6/24/2010 

Cycle Number: 500 

Time 
(psig) (~~:~~; B~:!gT~~p in~:.~T~~p (A~~·=~~:c) 

6:15:59 PM 845 390 397 399 6.2E-04 
6:16:00 PM 845 390 397 399 6.2E-04 
6:16:01 PM 845 390 397 399 6.2E-04 
6:16:02 PM 845 390 39C 399 6.1E-04 
6:16:03 PM 845 390 39C 399 6.1E-04 
6:16:04 PM 845 390 39C 399 6.1E-04 
6:16:05 PM 845 390 39i 399 i.1E-04 
1:16:07 PM 845 390 39< 400 i.OE-04 
:16:08 PM 845 390 397 399 i.OE-04 

1:16:09 PM 845 390 397 399 -04 
:16:10 PM 845 i 

397 399 -04 

: 11 PM 397 399 
1:16:12 PM 845 397 399 ~4 

1:16:13 PM 845 390 397 399 ~4 

1:16:14 PM 845 390 399 ·04 
6:16:15 845 390 6.2E-04 
6:16:16 845 390 6.2E-04 

6: 8' 6.2E-D4 

: 

rPM I l7 400 
6:16:28 845 

'-0• 
5. 

: 

: 
: 

i 398 
845 39! 39' 

6:16:40 845 390 
84< 391 :-04 

6. '-04 
6. ;-04 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6.4E-D4 
6.4E-04 
6.4E-04 

6:13:5• 845 390 6.4E-04 
6:13:5 845 390 6.4E-04 
6:13:5 845 390 3.4E-04 
6:16:59 845 390 40 1.4E-04 

; ·> 845 390 39 I. 1E·04 

'·> 1.4E-04 

www. yarmouthresearch com 



Yarmouth Research and Technology. LLC 

Valve Description: 4 in Class 600 Cooper Gate Valve Date: 6/24/2010 
C cle Number: 500 

Time 

: 17:5' 
:17:5: 

6:17:5: 

6:18:10 PM 

18:24 
6:18:25 PM 

;PM 
6:18:27 PM 
6:18:28 PM 
6:18:29 PM 
6:18:30 PM 

:31 PM 
!PM 

loslal 

845 

"' 

845 
845 
845 
845 
845 
84• 

,, 
845 
845 
845 
845 
845 

390 

390 
389 

-Fa 
398 
398 

389 398 
390 398 
389 398 
389 398 
389 398 
389 397 
389 398 
389 398 

40( 
)0 

400 
400 

389 398 400 
389 400 
389 400 
389 399 

m400 

www. yarmouthresearch. com 

'-0· 
'-0· 

B. 
8.5E-0' 

7. 04 
7.5E-04 
7.3E-04 
7.2E-04 
7.0E-04 
6.9E-04 
6.7E-04 
6.6E-04 
6.5E-04 
6. 

1 ·> B.BE-04 



Yarmouth Research and Technology. LLC 

Valve Description· 4 in Class 600 Cooper Gate Valve Date· 6/25/2010 
cle Number: 500 

r;me 
(psig) ~~~;~~~ "7::.:~~· ··~~::.'~~· 

_Leakage 

1440 25 
AM 1440 25 

1440 25 
1440 
1440 
1440 
1440 
1440 
1440 25 
1440 25 
1440 25 
1440 25 
1440 25 
1440 25 
1440 

8:5(: \M ,,40 
8:50:1! lAM ,, 40 

8:50:: 

3. '-03 

25 
1440 

l:50 

-
-
-

-0, 
3.8E-03 

1440 25 
1440 ,, 

8:50:41 
8:50:48' 
8:50:49' 
8:50:51 
8:50:5' 
8:50:5: 
8:50:5: 

14< 
8:50:57 14< 

144( 
1440 
1440 

8:51:01 AM 1440 
1:02AM 1440 

1440 25 26 

www. yarmouthresearch.com 



Yarmouth Research and Technologv. LLC 

Valve Description: 4 in Class 600 Cooper Gate Valve 
C cle Number: 500 

Time 

8:51: 
8:51 

8:51: 
8:51 

8:51:29' 
8:51:30 
8:51:31 
8:51:32 A' 
8:51:33 M 
8:51:34 
8:51:35 
8:51:36 
8:51:37' 

8:5 
8:5 
8: 

8:51:5• 

.M 
,M 

1440 
1440 
1440 
1440 
1440 
1440 
440 
440 

1440 

1· 
1' 
1· 
1· 
1· 
1· 
1· 
1· 
1· 
1· 
1· 
1· 
1· 

14< 
;-> 144 

25 
25 

25 
25 
25 
25 
25 
25 
25 
25 
25 
25 

www. yarmoutfvesearch.com 

Date: 6/25/2010 

26 
26 

26 
26 
26 
26 
26 
26 
26 
26 
26 

4.01 
4. 

3.9E-t 
3.9E-C 
4.0E-
4.0E-C 
4. 1E-C 
4.1E-
4.2E-C 
4.3E-
4.3E-

.5E-

i 5.0E-O 

--
-

-
-



Valve ; 

Time 

1' 'M 
t: 'M 
1' 'M 
1' 'M 
1' lPM 
1: IPM 
1: !PM 
1: 13 PM 
1: 24 PM 
1: 25 PM 
1: 16 PM 
1: 17 PM 

" 18 PM 
1: M 
1: M 
1: 
1: 
1: 

lP 

1: 

25:54 PI 

1: 
1: 

1: 

Yarmouth Research and Technoloay. LLC 

' 4 in Class 600 Coop<' Gate Valve 

; ·> 

0 

[pslg) 

1440 
WIG 
1440 

1' 
1440 

1440 
440 

[~~;~~; 

21 

www. yarmouthresearch.com 

·~::.T~7p 
21 

21 
21 
20 
21 
21 
21 
20 
21 
21 
21 

20 

21 
21 

21 
20.6 

Date' 

'"~:!~~~~p 

21 
21 

21 

21 
21 

.0 

6/22/2010 

~=~:!; 

0. 

0. 
0.4 

l.5 
0.3 

_0.5 



Yarmouth Research and Technology. LLC 

Valve 4 In Class 600 Valve Date: 6/25/2010 
Cycle Number: 501 

Time p;:~:;· ~~::~~; ·~::.T~7? ln~~~~T~~P ~~~-.:~; 
. 3:51AM 14 26 8.0 
. 3:5: !AM 14 26 8.1 
: 3:5: lAM 14 26 8.2 
: 3:5• lAM 14 26 8.2 
: 3:51 ;AM 144 26 8.2 
: 3:56AM 144< 26 8.3 

8:53:57 AM 1440 25 26 8.3 
8:53:58 AM 1440 25 26 B. 
8:53:59 AM 1440 25 26 a., 
8:54:00 AM 1440 25 21 25 8,, 
8:54:01 AM 1440 25 21 25 a .. 
B:54:02AM 1440 25 21 25 
8:54:03 AM 1440 " 21 26 8.1 

1440 " 25 B. 
8:54:05 AM 1440 " 21 25 
.:54:0 iA' 1· 26 8.7 

1· 26 8.6 
1· 26 8.6 

8.6 
l.5 

8:5• 1440 
1< 25 B. 

: 

: 

'·> 25.9 

www. yarmouthresearch. com 



" .n 

nme 

IPM 

IPM 
PM 

: 'PM 
IPM 
IPM 
IPM 

: 
: 
: 
: 
: 

2:02:29 

2:0:: 

Yarmouth Research and Technology. LLC 

1 4 in Class 600 Cooper Gate Valve 

125 

(psig) 

391 

).2 

ln. 
ln. 39( 

'.6 l.2 
'.8 .2 

).1 

'-> r.9 

www.yarmouthresearch. com 

Date: 

5.0 
5.0 

5. 
5.01 

OE-02 
DE-



ISO 15848-1 

Helium Fugitive Emission Test Report 

Performed for 

Newmans 

www .newmansvalves.com 

4" Class 600 Cooper Globe Valve 
Item #: CV 46R66CEAA 

Project Number: 210107 
Test Date: June 30, 2010 

Performed by 

YARMOUTH RESEARCH AND TECHNOLOGY LLC 

434 Walnut Hill Road 

North Yarmouth, ME 04097 USA 

(207) 829-5359 

info@yarmouthresearch.com 

www.yarmouthresearch.com 



Yarmouth Research and Technology, LLC 

Fugitive Emission Test Data Sheet 
Customer: Newmans Inc. Date: 7/1/2010 

Contact: Jim Pease Project#: 210!07 Product Description: 4 inch Class 600 Cooper Globe Valve 
CV46R66CEAA 41N 600 GL RF CF8M 

Sample Supplied by: Customer 
Stem Diameter: 29 mm 

Packing Nut Torque: 30 ft-lb 

Test Conditions 

Test Standard: ISO 15848-1 Test Stand: Yarmouth Stand I 
Tightness Class: CH 5.0e-3 atm cc/sec Test Media: 99% Helium 

Endurance Class: CO I 500 Mechanical Cycles 
Temperature Class: 400C 2 Thermal Cycles 

Pressure Class: ANSI Class 600 1440 psig@ Ambient, 845 psig@ 400C 
Testing Method: Purge/Sniff for stem seals, sniffing (enclosed area) for bonnet seal 

Mounting Position: Stem and Bore Horizontal 
Max. Allowable Bonnet Gasket Leakage: 50 PPMv by sniffing method 
Leakage Device: Pfeiffer SmartTest HLT560 

Cycling Rate: I cycle per 60 seconds, 43 rpm handwheel speed 

Test Data Summary - Stem Seal 
Stem Seal Leakage Readings~ atm eel sec Packing Opening Closing Cycle !Nom. Temp Static Dynamic Retorque Torque Torque Number (C) Avg. Max. Avg, Max. See Notes (ft..lb) (ft-lb) 0 20 2.3E-05 2.4E-05 2.8E-05 3.0E-05 40 65 125 20 1.9E-05 2.1E-05 2.4E-05 2.6E-05 35 60 125 400 1.9E-03 2.0E-03 1.7E-03 2.0E-03 35 65 250 400 2.4E-03 2.6E-03 2.5E-03 2.7E-03 35 60 250 20 7.7E-04 S.lE-04 6.5E-04 6.6E-04 1 30 60 375 20 3.6E-05 4.0E-05 5.6E-05 6.2E-05 30 50 375 400 4.3E-05 4.6E-05 5.6E-05 8.5E-05 30 50 500 400 2.0E-04 2.2E-04 2.7E-04 3.0E-04 30 45 500 20 l.SE-03 1.9E-03 1.7E-03 2.0E-03 30 45 Maximum Leakage: 2.4E-03 2.6E-03 2.5E-03 2.7E-03 40 65 Maximum Allowable: 5.0E-03 5.0E-03 

www.yarmouthresearch.com 



Yarmouth Research and Technology, LLC 

Test Data Summary- Bonnet Seal 

Cycle !Nom. Temp Leakage - PPMv 
Number (C) AvJ!'. Max. 

0 20 0.9 0.9 
500 20 1.3 1.4 
Maximum Leakage: 1.3 1.4 

Maximum Allowable: 50 50 

Packing Retorque Notes: 
Static Leakage Before After 

Adjustment Cycle Nom. Temp Readings before Tightenin~ Adjustment Adjustment 
Number Number (C) Avg. Max. Nut Torque Nut Torque 

(ft-lb) (ft-lb) 
1 250 20 5.5E-03 5.7E-03 25 40 

Maximum Leakage: 5.5E-03 5.7E-03 

Results 
Valve passed the requirments of the test standard with 1 packing nut adjustment. 
Normal stem wear on stem was observed after test. 

Witnessed: 
President, Yarmouth Research 

www.yarmouthresearch.com 



1.0E-02 

1.0E-03 

1.0E-04 
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Yarmouth Research and Technology 
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Static Leakage Chart 
Maximum Reading 

200 300 
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. 
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400 
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\ Leakage 
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__.,_Leakage 
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Cycle Number 

92 East Elm Street, Yarmouth, Maine, 04096 USA 
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YARMOUTH RESEARCH AND TECHNOLOGY 

Test Valve 

info@yarmouthresearch.com 
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Yarmouth Research and Technology. LLC 

Valve Description: Cooper 4 inch CIBOO Globe Valve Date: 7/1/2010 
C cle Number. 0 

T;me 
(oslo) ~~::~~\ s;::.T~7P ··~~::~~~· IA~~·::,~:cl 
1· o-05 
1· '-05 
1· o-o5 
1· ;.o5 
1· :-05 

'-05 
:-05 
;.oE 

1• :-05 
:-05 

1• :-05 
14 -05 
144 '-05 

23 
9:1 lAM 21 
9:5!: lAM 21 

1• '-05 

' 
21 

' 

---
' '-OE 

'-0! 
1440 -05 

: 1440 2 ·05 
1440 2 2: 2.- ·05 

9:• : i2A. 1440 21 23 2.• -05 
9:: : A. 1440 21 23 2.• 05 

1440 21 23 v 05 
9: 1440 21 21 2.• -05 
9: :~I 1440 21 2.• 05 

1440 21 21 2.; 05 
1440 21 05 

: 144( 05 
144( 2' 05 
14 05 
1• 05 

: 05 
1• m= '·>! :.41 

www. yarmoutlvesearch. com 



Yarmouth Research and Technology. LLC 

Valve Description: Cooper 4 inch Cl600 Globe Valve Date: 7/1/2010 
C cle Number: 0 

Time 

l:4!lAM -05 
.1)5 

l:51 AM .1)5 

.1)5 

·05 
.1)5 

22 2 .. 
10:01: 23 2.8E-

1• 22 
144{ 22 

22 
11: 1440 22 2: 21 
10:01: 1440 22 2. 
11. 1440 22 2: 21 2. 
10:01:25 AM 1440 22 23 21 2.9E-05 
10:01:26 AM 1440 22 23 21 ,.9E-05 
11. 1440 22 23 21 ,_9E'-05-
10:01:28, 1440 >2 23 21 2.9E-1 -

===~~~o,:~0o1:2~t=~====i~~~~===t==~:~~===t==~~~;===i====tt2'===l===t~ === 
1440 , 
1440 22 

'"' 

, ->I 3.0E-05 

www. yarmouthresearch. com 



Yarmouth Research and Technology. LLC 

Valve Description· Cooper 4 inch Cl600 Gto be Valve 

Cycle Number: 125 

nmo 

11:09:5: 
11:09:5: 
11:10:0 
11:10:0 
11:10:0 

11:10:04 
11:10:05' 
11:10:06' 
11:10:0 'M 
11:10:08 M 
11:10:09 A~ 
11:10:1: 
11:10 
11:1 
1' 
1' 

1' 
1' 

1' 

1' 
1' 
1' 

0:• 
0:• 

11:11 : 

'·> 

44( 

1 

14. 

l7 

l7 

36 

37 

www. yarmouthresearch.com 

Date· 

23 

7/1/2010 

05 

1. 
2. 



Yarmouth Research and Technology. LLC 

Valve Description: Cooper 4 inch Cl600 Globe Valve 
C cle Number: 125 

Time 

11:11:14AM 
11:11:15AM 
11:11:16AM 

: 'AM 
lAM 
lAM 
lAM 
AM 

lAM 
: lAM 
: lAM 

11:11:32 A' 
11:11:33 
11:11:34 

1' 
I•> 

144 
144 

1440 
1440 
1440 
1440 
1440 
1440 
1440 
1440 
1440 
144 
1< 
1< 

36 

www. yarmouthresearch. com 

Date: 7/112010 
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Yarmouth Research and Technology. LLC 

Valve Description: Cooper 4 inch Cl600 Globe Valve Date: 7/1/2010 
C cle Number: 125 

Time 
~~::~~\ B~::a~~7" '"~:.:.· ~~p IA~~·:~:cl Iaslo) 

!------
'------

: 
: 

: 8• 385 401 
385 400 

395 
6:07:41 

845 
385 40• 

6:0 385 39: 400 1. 
:17:5 15 

: 

: 

'·> 
; '->. !-03 2.0E 

www. yarmouthresearch. com 



Yarmouth Research and Technology. LLC 

Valve Description· Cooper 4 inch Cl600 Globe Valve 

Cycle Number: 125 

6:09:39 
6:09:< 

"51 PM 
i:09:52 p. 

6:1 l:SC 
6: 

845 
845 

l45 
845 
8· 
8· 

384 

384 

39 
39 

l5 

39 

Date· 7/1/2010 

400 
400 

400 
400 

-
--

~= 
2.• 

lE· 
1.7E· 

03 

r-~~~~--+---~~--r---~--~--~~---+--~~--~--~03 

6: 845 40 1' 

6:1 845 40 1' 

6:10:1 845 38• 400 1.31 

6:10:11 845 38• " 400 1.4E~ 

6:10:12 p' 45 38• 39 

www. yarmouthresearch. com 



Yarmouth Research and Technology. LLC 

V I e Desc · f n· C av r1p 10 • 4· chCI600GJ b VI ooper m o e ave 0 t a e: 7/1/2010 
Cycle Number: 250 

Time 
(oslol (~~~~~~ "7:!oT~~P ln~:.:~~~P (A~~·~~~:cl 

40; 
: 38! 400 2.: 

389 39 2.3E· 
1:1 845 391 

IPM 84 

7: 
7: 

38 i 400 
l91 :.3E: 

IPM 84 ·03 
145 

7: 
7: 

: 

: 
: 

3f 40 

-
---
------7:. : -; ·> 

'·>I 2.6E.()3 

www. yarmouthresearch.com 



Yarmouth Research and Technology. LLC 

V I D · fon· Cooper4 · h Cl600 Gl b V I ave escnp 1 InC o e ave D t a e: 7/1/2010 
Cycle Number: 250 

Time ·~:~~lre (~:;~~; B7::.~~~p ln~~~~~~~P (A~~·:,;:c) 

2.6E-03 
2.6E.()3 
2.6E.()3 
2.6E.()3 
2.5E.()3 

l7 2.5E.()3 
l7 40 2.5E-O: 
l7 400 2. 

397 400 2. 
397 400 
398 400 
397 400 
397 400 
397 400 

l7 400 
2.51 
2.51 
2.5E· 
2.51 ~3 
2.1 

)3 

7:32AO PM 145 i 
7:32:41 PM 390 -39 -l98 )0 

2. .-o: 

845 
845 -7:32:55 PM 845 390 -7:32:56 PM 845 390 -7:32:57 PM 8• 390 

7:32:58 PM 8• 390 -7:32:59 PM 8• 390 -7:33:00 PM 8• 390 
7:33:01 PM 8· 390 
7:33:02 PM 8• 390 
7:33:03 PM 845 390 
7:33: l4 PM 845 
7: 845 

845 
84 

'·> 

www. yarmouthresearch. com 



Yarmouth Research and Technology. LLC 

Valve Description: Cooper 4 inch Cl600 Globe Valve Date: 7/2/2010 

C cle Number: 250 

Time 
(oslo) ~~~~~~~ "7::.T~7p Inside T~~P (A~~·~:~:c) Ideo. Cl 

: 

: 
: 

24 
24 24 

9:33:48. 1440 7.9E-04 

9:33:4 7.9 •-o· 

24 
24 24 

26 
9: 7.8E-0• 

: 
: 

: 

l4:: 140 
; ·> 1• 140 

~· 

www. yarmouthresearch. com 



Yarmouth Research and Technoloav. LLC 

Valve Description: Cooper 4 inch Cl600 Globe Valve 
Cycle Number: 250 

nme 

9o35o48 AM 
9o35o49 AM 
9o35o50 AM 
9o35o51 AM 

9o35oS•l AM 
9o35$' AM 
9o35o5iiAM 
9o35o59 AM 
9o36o00 AM 
9o36o01 AM 
9o36o02AM 

lo03AM 

loslal 

1· 
144( 

144 
144{1 

144{1 

40 
40 
40 

1440 
144{1 

144{1 

144{1 

2• 
26 

26 
26 

27 
26 
27 

www. yarmouthresearch. com 

23 
24 

24 

24 
24 

Date: 7/2/2010 

24 
14 

'·> 

6. 
6. 

6. 
6. 
6. 

6., 
6., 
6., 

:-04 
:-04 

04 
J4 

6., )4 
>4 

04 
04 

6.1~~--j 



Yarmouth Research and Technology. LLC 

Valve Description: Cooper 4 inch Cl600 Globe Valve Date: 7/2/2010 

C cle Number: 375 

Time ~~~:~~~ B7::.T~7p ln~~~:T~~p (A~~·::~~:cl (oslol 

!--

: 

: 
: 
: 

: 23 

10:58:, 1440 51 24 
: 14- 5 

23 
23 

51 
14• 5 24 

: 1' 3. '-05 

: 
: 

: 

'·> 
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Yarmouth Research and Technology. LLC 

Valve Description· Cooper 4 inch Cl600 Globe Valve Date· 7/2/2010 
C cle Number: 377 

nme 
·~;:~:r· ~~;~~; s7:!.T~~P ln~~~~T~~P (A~~·=;~:c) 

11:00:48 'M 1440 49 2: :-as 
11:00:· 144< 49 '-OS 
1 w 49 :-as 
11:1 14 4~ :-OI 
11:1 14 4! 
1 1• 

1• 

-
-

; 1· 
1· 

; 1· 
11:01:06' 1440 49 23 . IE-OS 
11:01:07 AM 1440 49 23 2· c-os 
11:0 :08 AM 1440 49 23 -05 

6.• 
S.' 
s .. 

41 
1:01:21 AM 1440 41 23 2' 

:22AM 440 23 
; 

5. 
5. 

; 

5. 
5. 
5. 

; 'AM 1440 S, '-OS 
I-> 1440 4 21 5. :-as 

; '-> 6. :-os 
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Yarmouth Research and Technology. LLC 

Valve Description: Cooper 4 inch Cl600 Globe Valve Date: 7/212010 

C cle Number: 375 

nme p;::~~"' ~~~;~~~ a~::o~~P '";~~::~~p IA;~·:~~:cl 

IPM 845 

5: 4. 

5: 

:34PM 845 384 
8· " 5:· 8· 

'-05 

1.61 

www. yarmouthresearch. com 



Yarmouth Research and Technology. LLC 

Valve Description· Cooper4 inch Cl600 Globe Valve Date· 7/2/2010 
~ycle Number: 375 

Time 
(pslg) ~~:;~~\ o~~:o:~)'" '"''"" ·::"" (A;~•:;I~:cl Ideo. Cl 

I 
,___ ,___ 
'-----

385 
5,18'' 45 385 
5'18,, IP 845 
5'" IA2PM 845 394 3.91 ,,4: 394 3.9E-05 

-05 

' 

-
' -
' -385 -845 l5 

5, 9,55 PM 845 l5 ~ 

39· 
398 6.5E-ll5 
398 6.7E-ll5 

19 J5 
)5 
)5 

7. 
45 7. 
398 7. ;-{)5 
399 7. '-05 
398 l4 7. '-05 
398 394 8.0E-ll5 
399 394 8.0E-05 

H 39· 
5'19,14 PM 845 39· 
5'19'15 PM 845 
5'19o16 PM 845 386 
5'19,17 PM 845 386 

'·' 845 385 

1·> 8.5E-()5 
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Yarmouth Research and Technology. LLC 

Valve Description· Cooper 4 inch Cl600 Globe Valve Date· 7/2/2010 

C cle Number: 500 

(psi g) (de~.'~i"" 

~--~·:3~3:.0~22P~M--~---~8g~·45 __ -+--~3~94 __ -4----~4oo __ ~~--~3~---~--~1·~~~ 

~ ~~ :: ;:! !~~ ;: ==t===14 i• "!7-----1 
i PM 845 394 400 3~ 1. 

'PM 845 394 400 3~ 1. 

845 394 3~ 

l PM 845 394 400 1. 

lPM 
.:33:19 PM 
.;33:2(1 p' 

6: 

845 394 400 
845 394 400 
845 394 100 
845 394 100 

45 394 100 
845 394 100 
845 394 
845 393 
845 l4 
845 l4 

845 394 

345 394 
845 394 

400 
400 
40 

100 
100 

3:3 1:441 845 

2.1 
1. 
1. 

IE-04 

6:33:45. 845 400 39 2.2 

6:33:46 845 400 39 2.2 

6:33:4 39 2. 

6:33:4 39 2. 

6:33:4' 39 2. 

r---6~::03~3:~~--r---~~--r---~~--+---~~--~---~"~--~--~2·~--~ 
r---6~:3:3~3:~~--r---~~--r---~~--+---~~--~---~39~---+--~2~ .. 2~E-~~ 
r---6~:3:3~3:~~--r---~~--r---~~--+---~~--~---~39 ___ ~--~2~ .. 2E-~--1 
r---6~:.3:3~3:~~--r---~~--r---~~--+---~~--~---~39 ___ ~--~2~ .. 2E-~--1 

6:33: 2.1E-

6:33:55 ~ 2. 

6:33:56 8· 401 2. 

6:33:5> 8· 401 2. 

6:33:58 8• 400 2.11 

6:33:59 PM 845 395 400 2.11 

6:34:00 PM 845 395 400 2.11 

6:34:01 PM 845 396 400 
6:34:02 PM 845 396 400 

845 394 400 
I-> . E-04 

www.yarmouthresearch. com 



Yarmouth Research and Technology. LLC 

Valve Description: Cooper 4 inch Cl600 Globe Valve Date: 7/2/2010 
C cle Number: 500 

nme 
(oslo) ~~~~~~; s;::.:~7P ln~:.~~~~p (A~~·:;I~:cl 

: 
: 

39; 
6:4: 8' 
1:47:35 l45 2. 

398 )4 

: 

: 

: 39• 
: 394 

6:47:48 PM 845 )8 39! 3.0E-04 
6:47:49 PM 845 398 399 2.9E-04 
l:47:50 l45 398 399 2.9E:-04 
l:47:51 345 398 399 2.9! '-04 
l:<> :5; 398 399 2.9! '-04 
;;<;: 398 399 2. ,-04 
;;<;: 398 399 2. ,-04 
l:4>: 398 399 2. ,-04 
-:47:51 145 398 399 2. '-04 
i:47:5 145 398 399 -04 
i:47:5 145 398 399 2. D4 
i:47:59 p. 145 398 399 '.7E-04 
i:48:00 p. 145 398 399 !.7E-04 

6:48:01 PM 845 398 399 '.7E-04 
6:48:02 PM 845 398 399 2.6E-04 
6:48:031 845 2.6 
6:4 . 391 
6:• 391 
6:• 390 

~ 390 

~ 399 
1-> 3.0E·04 

www. yarmouthresearch. com 



Yarmouth Research and Technology. LLC 

Valve Description· Cooper 4 inch Cl600 Globe Valve Date· 7/3/2010 

C cle Number: 500 

Time 
(pslg) (~~:~~ "(;:9:~7" '"(~:~.· ~)· (A~~·:!:c) 
1440 32 37 1.7E-03 

1440 32 37 1.7E-03 

'AM 1440 32 37 1.8E-03 

1440 32 37 1.8E-03 
lAM 1440 32 37 1.8E-03 

lAM 1440 32 37 1.8E-03 

:11 AM 1440 32 37 1.7E-03 
1440 32 37 1.7E-03 

:13AM 1440 32 36 37 1.7E-03 

' 1440 32 36 37 1.7E-03 
:15AM 1440 32 36 37 1.7E-03 

1440 31 36 37 ;-a a 
:17AM 1440 32 36 37 1.7E-03 
:18AM 1440 32 36 37 1.7E-03 
:19AM 1440 32 36 37 :-03 

lAM 144 32 1.7E-03 

8:46:21 1• 31 1.8E-03 
31 1. )3 

8:• 

' 
' -

-
36 a; -

lAM 36 a; 
'·0 

8:• 1. 

--
36 a; 

iAM 36 a; 
144 32 

8:46:47 14· 31 1.8E-l3 

8:46:48 1• 31 1.8E-l3 

M 1• 1.7E-l3 

M. 1• 1.7E-03 

8:• 1• 1.7E-O 

8:• 1.71 
8:• 1.71 
8:• 1 1.71 
8:4 1.71 
8:4 1 1.81 
8:40:57 1.8E-03 

8:46:58 1"' 31 1.8E-03 

8:46:59 1"' 31 1.8E-03 

8:47:00 144 32 37 1.8E-03 

8:47:01 AM 1440 32 36 37 1.8E-03 

8:47:02 AM 1440 32 38 37 1.9E-03 

8:47:03 AM 1440 32 36 37 l3 

AM 1440 32 36 37 )3 

'-> 1440 32 36 37 13 

'-> )3 

www. yarmouthresearc;h. com 



Yarmouth Research and Technology. LLC 

Valve Description· Cooper 4 inch CIBOO Globe Valve Date· 

Cvcle Number: 

Time 

8:< ,AM 
8:< iAM 
8:• iAM 
8:< 'AM 
8:• lAM 

'M 
'M 

8:· !A' 
8:· IM 
8:· 7:54 A~ 

<7:5 
. 17:E 

8: )7. 
: 8:08 

'-> 

500 

(pslg) ~~~:~~; ·~::gT~7p 

1440 31 
1440 31 
1440 31 
1440 31 
1440 32 
1440 32 

140 31 
32 

31 

140 31 
140 32 
140 

32 
440 3: 

3: 
144 
14 
14 

16 

31 

14 

www. yarmouthresearch. com 

7/3/2010 

ln~~:~T~~p (A~~·:~:c) 
1. 

;---
;---

;--
;--

-
'----
--1. 

3i 1. -03 
37 )3 

. IE-l3 

1. 
1 )3 

37 .BE-0 
1 .5E 

1' 

1. 
1. 

1. 
1.4E· 

" 4E-O 

" :-03 

3i '-03 
3i ;-oJ ,_, E.03 



. Yarmouth Research and Technology. LLC 

Valve : Cooper 4 inch Cl600 Globe Valve Date: 711/2010 
Cycle Numbe<: 

Time 

r.~~~~ ~~::~~ ·;::.~~7" ln~~~:~~~p ~~~:~~ 
J.B 
l.B 

l.9 
).9 

1- 21 
14• 21 o.: 

9:5 M 
9:5 

: 
: 

14< 21 23 
: 6:1" 1440 21 23 

'A 
9:5 

: 

:.9 
•.9 
.9 
:.9 
•.9 
.9-

~ 
•2 

i 
'->1 22.8 

I-> 

www. yarmouthresearch. com 



Val~ I 
Cycle 

Time 

AI 
)2M 

:0, 
8:5 : 
8: 

:51:17 M 
1:51:1 \M 

8:51: 'M 

8:5' \M 
8:5' \M 
8:51 'M 
8:51 .AM 
8:51 i AM 
8:51: iAM 
8:51:!7 AM 

:51:29 M 

:5U1M 

Yarmouth Research and Technology. LLC 

: Coooe~ Cl600 Globe Valve 

Boooet Gasket 

loslal 

144 
1• 

1440 
1440 
1• 

'-> 

144 
1440 
1440 
1440 

1440 

. 

31 
31 

31 
31 
31 
l1 
31 
11.4 

www. yarmouthresearch. com 

35 

35 
36 

" 

35 
36 
35 
36 
35 

36 
36 

36 

36 
36 
36 

36. 

Date: 713/2010 

I-> 

.3 
1.2 
1. 

1.3 
1.3 

1 
1.3 
1.3 

.3 

.3 

.3 

.4 



ValveD 

8: I AM 

9:1 lAM 

Yarmouth Research and Technology, LLC 

~Globe Valve 

II I 

·;::::;· 
85. 
85. 
85. 
85. 
85. 

85.· 
85. 
l5.3 

1.5 

l5.5 

85.3 
85.3 
85.2 
85.3 
85.2 
15.2 

<.8 
!5.3 
15.4 
85.2 
85.2 
85.3 
85.: 
85. 
85. 
85 
85 

www. yarmouthresearch.com 

.5 

.6 
.6 
.6 
.6 
.6 

.6 

.6 

.6 

.6 

2<. 

.5 

<.6 
<.5 

2<. 
2' 
2' 
24. 
24. 
24. 
24. 
24. 
24. 
2< 
2'. 
2' 

k6 
1.6 

(m~:;~?:ec) 
5. o-03 
5. l3 
5. )3 

)3 

l3 
l3 
)3 

l3 
)3 
l3 

5.' {)3 
5. 
5. 

{)3 
5. 

:-0, 

5. o-03 
5. o-O 
5. o-o 
5.3E-0 
5.3E-0 
5.3E-1 
5.3E-' 
5.3E-
5.3E< 

1.7E-03 



ISO 15848-1 
Helium Fugitive Emission Test Report 

Performed for 

Newmans 

www .newmansvalves.com 

3" Class 150 Cooper Gate Valve 
Item#: CU31R66CEAA 

Project Number: 210107 
Test Date: June 17, 2010 

Performed by 

YARMOUTH RESEARCH AND TECHNOLOGY LLC 

434 Walnut Hill Road 
North Yarmouth, ME 04097 USA 

(207) 829-5359 
info@yannouthresearch.com 
www.yarmouthresearch.com 



Yarmouth Research and Technology, LLC 

Fugitive Emission Test Data Sheet 

Customer: Newmans Inc. Date: 6/1712010 

Contact: Jim Pease Project#: 210107 

Product Description: 3 inch Class 150 Cooper Gate Valve 

CU31R66CEAA 3IN 150 GT RF CF8M Body Heat#: CD0925-CF8M 

Sample Supplied by: Customer 

Stem Diameter: 22 mm 

Packing Nut Torque: 25 ft-lb 

Test Conditions 

Test Standard: ISO 15848-1 Test Stand: Yarmouth Stand 1 

Tightness Class: CH 3.85e-3 atm cc/sec Test Media: 99% Helium 

Endurance Class: CO 1 500 Mechanical Cycles 

Temperature Class: 400C 2 Thermal Cycles 

Pressure Class: ANSI Class 150 275 psig@ Ambient, 95 psig@ 400C 

Testing Method: Purge/Sniff for stem seals, sniffing (enclosed area) for bonnet seal 

Mounting Position: Stem and Bore Horizontal 

Max. Allowable Bonnet Gasket Leakage:50 PPMv by sniffing method 

Leakage Device: Pfeiffer SmartT est HLT560 

Cycling Rate: 1 cycle per 60 seconds, 43 rpm handwheel speed 

Test Data Summary -Stem Seal 
Stem Seal Leakage Readings - atm cc/sec Packing Opening Closing 

Cycle Nom. Temp Static Dynamic Retorque Torque Torque 

Number (C) Avg. Max. Avg. Max. See Notes (ft-lb) (ft-lb) 

0 20 5.3E-06 5.6E-06 4.9E-06 6.2E-06 5 10 

125 20 2.8E-06 2.8E-06 3.4E-06 4.1 E-06 5 10 

125 400 5.9E-06 5.9E-06 5.7E-06 6.0E-06 5 10 

250 400 5.0E-06 5.1E-06 5.0E-06 5.7E-06 5 10 

250 20 4.7E-04 4.8E-04 4.2E-04 4.9E-04 5 10 

375 20 1.1 E-04 1.4E-04 9.8E-05 1.5E-04 5 10 

375 400 B.OE-06 8.1E-06 B.OE-06 8.2E-06 5 10 

500 400 6.4E-06 6.7E-06 5.3E-06 5.6E-06 5 10 

500 20 1.7E-03 1.9E-03 1.9E-03 2.0E-03 1 5 10 

Maximum Leakage: 1.7E-03 1.9E-03 1.9E-03 2.0E-03 5 10 

Maximum Allowable: 3.8E-03 3.8E-03 

www. yarmouthresearch. com 



Yarmouth Research and Technology, LLC 

Test Data Summary -Bonnet Seal 

Cycle Nom. Temp Leakage - PPMv 
Number (C) Avg. M= 

0 20 0.8 0.8 
500 20 2.5 2.7 

Maximum Leakage: 2.5 2.7 
Maximum Allowable: 50 50 

Packing Retorque Notes: 
Static Leakage Before After 

Adjustment Cycle Nom. Temp Readings before Tightening Adjustment Adjustment 

Number Number (C) Avg. Max. Nut Torque Nut Torque 

(ft-lb) (ft-lb) 

1 500 20 4.0E-03 4.3E-03 8 25 

Maximum LeakaQe: 4.0E-03 4.3E-03 

Results 
Valve passed the requirments of the test standard with 1 packing nut adjustment. 
Normal stem wear on stem was observed after test. 

Witnessed: 
President, Yarmouth Research 

www. yarmouthresearch. com 
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Yarmouth Research and Technology. LLC 

Valve Description: 3 in Class 150 Cooper Gate Valve 
Cycle Number: 125 

Time 

1: 

1:15:5: 

1:11 

1:16:: 
1:16:: 
1:16:23 PM 
1:16:24PM 

'·> 

275 
75 

275 

"5 

34 

34 

33 
34 

www. yarmouthresearch, com 

23 

23 
23 
23 

Date: 6/17/2010 

25 
24 

25 
24 

25 
25 

'·> 

-
-

2.7E-06 

'·" -06 

2.BE-06 
2.BE-06 

2.BE-06 
2.BE-06 
2.BE-06 



Yarmouth Research and Technology. LLC 

Valve Description· 3 in Class 150 Cooper Gate Valve Date· 6/17/2010 
Cycle Number: 0 

Time 
(psig) (~:;~~; B7::9~~7p ln~~:~~~~P (A~~·::~;9 

):33: 275 
):33: 275 
):33: 275 
):33: 275 
):33: 275 

275 
275 

10:33:: 275 
10:33:31 AM 275 12 2' 

275 22 22 5. 
275 22 2' 5. 
275 22 22 5. 
275 22 22 5. 

: 275 22 22 5. 
10:33:37 275 22 , 5. 

275 22 
: ,75 

12 
1:51AM 22 4.8E-06 

275 4. 
22 

: 22 
22 
22 

27 23 22 4.3E-06 
275 23 22 4.3E-06 

10:34:07 AM 275 23 22 4.4E-06 
275 23 22 4.5E-06 
275 23 22 4.6E-06 
275 23 22 4.8E-06 

10:34:11 AM 275 23 22 4.9E-06 
10:34:12 AM 275 23 22 5.0E-06 
10:34:13AM 275 23 22 5.1 E-06 

275 23 22 5.2E-06 
4:15AM 23 22 

iAM 23 22 

'M 22 
22 

'-> 
, -> 6.2E-06 

www. yarmouthresearch. com 



Yarmouth Research and Technology. LLC 

Valve Description: 3 in Class 150 Cooper Gate Valve Date: 6/17/2010 

C cle Number: 0 

Time p;::~:;· ~~~:~~~ "7::oT~p ln~~:::~~p IA~~·:~~:cl 
2 
2 

2 

22 IE-

" IE-

)o31 '' lA' 75 22 5. 06 

275 " 
5. 06 

100 
110 

-
' -

'" A' 275 22 5.' 
27 22 5.1 

' 
' 
' 

22 ;E-

22 ;E-
iE-

I-> ;.sE-

www. yarmouthresearch.com 



YARMOUTH RESEARCH AND TECHNOLOGY 

Test Valve 

info@yarmouthresearch.com 
www.yarmouthresearch.com 

PHOTOGRAPHS 



Yarmouth Research and Technology, LLC 

Valve Description· 31n Class 150 Cooper Gate Valve Date· 6/1712010 
C cle Number: 125 

Time 
(pslg) ~~:~~~\ o~::.:~~p In~~:~.' ~~p (A~~·~:~~:c) 

275 33 23 25 2. o-D6 
275 33 23 25 2. o-D6 
275 33 23 25 2. o-06 

33 23 25 2. o-06 
l3 23 25 2. o-D6 

23 24 2.81 o-D6 

2' 24 2.BE-D6 
23 25 2.BE-06 
23 2s 2.BE-06 
23 2.BE-06 
23 2.7E-06 
23 2.BE-06 
23 2.BE-D6 
23 2.9E-D6 
24 2.9E-06 
23 25 2.9 :-06 
23 25 :-06 
23 25 3.0 ·06 

275 33 25 
275 33 24 

I p' 275 33 
1:17:13 p 175 
1:17:14 

1' 

-
-

' -
-
-

.>E-06 
24 4.1 -06 

25 
275 33 25 

IPM 275 
1:17:: 
1:1 

' 

1' 

1:17:50 
1:17:51 PM 275 3' 

'-> 275 '' I 

www. yarmouthrFJsearch. com 



Yarmouth Research and Technology. LLC 

Valve Description· 3 in Class 150 Cooper Gate Valve Date· 6/17/2010 
Cycle Number: 125 

Time P;::~;)re (~~;~~; B7::9T~7p ln~~~~T~~p (A~~·=~~:c) 
397 5.9E.OB 
398 5.9E·DB 
398 5.8E·DB 
398 5.8E·DB 
398 5.8E·DB 
398 5.8E.OB 
398 5.8E.OB 
398 5.8E.OB 

15 " 391 398 5.8E.OB 

" 392 398 5.8E·DB 
3~ 392 398 5.8E.OB 

" 392 398 5.8E·DB 
391 397 5.8E·DB 
391 397 5.8E·DB 
391 398 5.9E·DB 

l7 5.8E·DB 
198 5. ·DB 

5. ·DB 

391 
l91 397 

5. 

i p' 
4:2B:< 95 

=i 31 
391 
392 398 

5.9E· 
5.9E·DB 

: 5.9E·DB 
: 5.: '·DB 

5.: ·DB 
5.: ·DB 
5. 
5. 
5. 
5. 
5. 
5. ·DB 
5.! ·DB 
5.91 o·DB 
5.91 ~B 

398 5.9E.OB 
398 5.9E.OB 
398 5.9E· 

392 398 5.9E· 
'·> 391 398 

~ 1 ·> 

www. yarmouthresearch.com 



Yarmouth Research and Technology. LLC 

Valve Description: 3 in Class 150 Cooper Gate Valve 
C cle Number: 125 

Time 

4:28:13 PM 
4:28:14 PM 

4:28:28 PM 
4:28:29 PM 
4:28:30 PM 
4:28:31 PM 
4:28:32 PM 
4:28:33 PM 
4:28:34 PM 

4:28:36 PM 
: l7 

95 
)5 

95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 

381 

382 
382 

l2 
l2 

l1 
l1 

381 
381 
381 

www.yarmouthresearch.com 

Date: 

391 

392 
392 
392 
391 
391 
391 
392 
392 
392 

6/17/2010 

398 

391 
398 
398 
398 
398 
397 
398 
398 
398 
398 
398 
398 
398 

5. 
5.1 

-06 

-
-

5.1 
5.6E-06 
5.61 -06 
5. -06 
5: -06 
5.1 -06 
5.1 ~6 

5.1 ~6 

5.1 ~6 

6.1 :-06 
6.1 :-06 
6.0E-06 
6.0E-06 
5.9E-06 
5.9E-06 
5.9E-' 

i 6.0E·06 



Yarmouth Research and Technology. LLC 

Valve Description: 3 in Class 150 Cooper Gate Valve Date: 6/17/2010 

C cle Number: 250 

Time ~~::~~; "7:!o~~7P '"~~:~.' ~;"" (A~;·:;,~:c) (oslo) 

PM 398 

6:50: 95 389 399 
6:50: 95 38 

5.1 

-
IPM -

i0:391 398 -
6:5•: -

95 39 
~6 

5. 
5. 

: 

'·> 
; I •> 

www. yarmouthresearch. com 



Yarmouth Research and Technology. LLC 

Valve Description· 3 in Class 150 Cooper Gate Valve Date· 6/17/2010 

Cycle Number: 250 

T;me p;::~:)re (~~;~~; s~::9T~7P '"~~~~~~)p 
_Leakage 

198 39 4.8E-06 

199 39 4.8E-06 

199 39 4.8E-06 

199 39 4.8E-06 

198 39 4.8E-06 

198 39 4.8 Q6 

1:59 38 199 399 4. 

•:oo 38 199 399 4.8 

•:01 38 199 399 4. 

38 199 399 4. 

6:5,:03 38 199 399 4. 

387 199 399 4. 

6:5 :05 38 199 399 4. 

6:5,:06 38 199 399 4. 

6:5. :07 38 199 399 4. 

199 39 4. 

: 199 39 4. 
199 4. 

. IE-06 
IE-06 

.IE~ 

?M I -
6:12:2: 199 -

199 39! -
,-06 
,_0 

: 

: 

: PM 

'E-

; ·> 9: lE-O 
rE-O 
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Yarmouth Research and Technology. LLC 

Valve Description· 3 in Class 150 Cooper Gate Valve Date· 6/1812010 
Cycle Number: 250 

Time Pressure Bonnet Body Temp Inside Temp Leakage 
{ps;g) {deg. C) {deg. C) {deg. C) (Atm cc/sec) 

8:11:20 AM 275 26 27 27 4.8E-04 8:11:21 AM 275 26 27 27 4.8E-04 
8:11:22AM 275 26 27 27 4.8E-04 
8:11:23AM 275 26 27 27 4.8E-04 8:11:24AM 275 26 27 27 4.8E-04 
8:11:25 AM 275 26 27 27 4.8E-04 
8:11:26AM 275 26 27 27 4.8E-04 8:11:27 AM 275 26 27 27 4.8E-04 
8:11:28 AM 275 26 27 27 4.8E-04 8:11:29AM 275 26 27 27 4.8E-04 
8:11:30 AM 275 26 27 27 4.8E-04 
8:11:31 AM 275 26 27 27 4.8E-04 
8:11:32 AM 275 26 27 27 4.7E-04 
8:11:33AM 275 26 27 27 4.7E-04 
8:11:34AM 275 26 27 27 4.7E-04 
8:11:35AM 275 26 27 27 4.7E-04 8:11:36AM 275 26 27 27 4.7E..04 
8:11:37 AM 275 26 27 27 4.7E-04 
8:11:38 AM 275 26 27 27 4.7E..Q4 8:11:39AM 275 26 27 27 4.7E-04 
8:11:40 AM 275 26 27 27 4.7E-04 
8:11:41 AM 275 26 27 27 4.7E-04 8:11:42AM 275 26 27 27 4.7E-04 8:11:43AM 275 26 27 27 4.7E-04 8:1"1:44 AM 275 26 27 27 4.7E-04 8:11:45AM 275 26 27 27 4.7E-04 8:11:46AM 275 26 27 27 4.7E-04 
8:11:47 AM 275 26 27 27 4.7E-04 
8:11:48 AM 275 26 27 27 4.7E-04 8:11:49AM 275 26 27 27 4.7E-04 
8:11:50 AM 275 26 27 27 4.7E-04 8:11:51 AM 275 26 27 27 4.7E-04 8:11:52AM 275 26 27 27 4.7E-04 
8:11:53 AM 275 26 27 27 4.7E-04 8:11:54AM 275 26 27 27 4.7E-04 
8:11:55AM 275 26 27 27 4.7E-04 8:11:56 AM 275 26 27 27 4.7E-04 
8:11:57 AM 275 26 27 27 4.7E-04 8:11:58 AM 275 26 27 27 4.7E-04 
8:11:59AM 275 26 27 27 4.7E-04 8:12:00 AM 275 26 27 27 4.7E-04 8:12:01 AM 275 26 27 27 4.7E-04 
8:12:02 AM 275 26 27 27 4.7E-04 
8:12·.03 AM 275 26 27 27 4.7E-04 
8:12:04AM 275 26 27 27 4.7E-04 8:12:0SAM 275 26 27 27 4.8E-04 
8:12:06 AM 275 26 27 27 4.7E-04 
8:12:07 AM 275 26 27 27 4.7E-04 8:12:08 AM 275 26 28 27 4.8E-04 8:12:09AM 275 26 27 27 4.8E-04 
8:12:10 AM 275 26 27 27 4.7E-04 
8:12:11 AM 275 26 27 27 4.7E-04 
8:12:12AM 275 26 27 27 4.7E-04 
8:12:13 AM 275 26 27 27 4.7E-04 
8:12:14 AM 275 26 27 27 4.7E-04 
8:12:15 AM 275 26 27 27 4.7E-04 
8:12:16 AM 275 26 27 27 4.7E-04 
8:12:17 AM 275 26 27 27 4.7E-04 
8:12:18 AM 275 26 27 27 4.7E-04 
8:12:19 AM 275 26 27 27 4.7E-04 

Averages~> 275 26 27 27 4.7E-04 
Maximum-> 4.8E-04 

www.yarmouthresearch.com 



Yarmouth Research and Technology. LLC 

Valve Description· 3 in C!ass 150 Cooper Gate Valve 

Cvcle Number: 250 

nme 

I 2:54AM 
12:55 AM 

lAM 
'AM 
lAM 
lAM 
·AM 

:AM 

lAM 
lAM 
lAM 

:13:11 
1:13:12' 

8:13:1: 
8:1 : 
8:1 : 

lAM 

.13:261 
8:13: 

(ps!g} 

275 
275 
275 

275 
275 
275 
21 

275 
275 

27 
; ·>• 27! 

26 
26 
26 
26 
26 
26 

www. yarmouthresearch.com 

17 
17 

Date· 6/18/2010 

27 
27 
21 
21 
21 
27 

27 

4. 
4. 

3.1 

. 1E

.1E-

4.9E-< 



Yarmouth Research and Technology. LLC 

Valve Description: 3 in Class 150 Cooper Gate Valve 
C~le Number: 375 

Time 

10:3 

1:4 
1:41AM 

1:55AI 

2:09' 

10 : AM 
10: : 2AM 
10:32:· 3 AM 

10:3:: AM 
10:< :BAM 

2:17AM 
:!BAM 

AI 
2:21 A~ 

AI 

!75 

'5 

275 
275 

www. yarmouthresearch. com 

27 

27 

26 
27 
27 
27 
27 
27 
27 
27 
27 

Date: 6/18/2010 

2 
2 
:2 

2; 
27 

27 

2' 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 

1.1E-OI 
1.1E-
1.1E
LBE-
1.9E-
1.9E: 
I.OE 
.01 

1.01 

1.11 
1.1E: 

.1E

.2E

.2E-
·04 
·04 

-04 

.1E

.1E~ 

04 
04 
04 
04 

o-04 
04 
04 

.3E 04 
.3E-04 
.3E-04 
.3E
.3E
.3E-

'-> 1.41 



Yarmouth Research and Technology. LLC 

Valve Description: 3 in Class 150 Cooper Gate Valve 

C cle Number: 375 

Hme 

:14: 
'14:· 
.14:· 
:14:: 
:14:, 
: 14:, 
:14:, 

:25 
,, :14:26 

4:27 

:29 
l4: 

.34:• 
:34:• 

: 

lAM 
lAM 
:AM 
lAM 
lAM 
:AM 

; -> 

75 
275 

75 
275 
275 
275 
275 
275 
275 
275 
275 

32 

" " " 3: 

" " " " " " 32 

www. yarmouthresearch. com 

Date: 6/18/2010 

21 
21 
26 
26 
21 
21 

27 

1.41 
1.41 
1.41 
1.41 
1.41 
1.4E 
1.4E-
1.4E-1 
1.4E-
1.4E-04 
.4E-04 
.4E-04 
.4E-04 
.3E-04 
.3E-
.2E-

1 . 

. DE-
.DE-



Yarmouth Research and Technology. LLC 

Valve Description· 3 in Class 150 Cooper Gate Valve Date· 6118/2010 
Cycle Number: 375 

Time 
(psig) (~~;~~~ B~::.~~7p ln~~~:~~~p (A~~·=:~~:c) 

2:3: 29 PM 95 3B5 3a5 399 a. DB 
2:3: 30 PM 95 3B5 3a5 399 a. '-DB 
2:3:. 31 PM 95 3B5 3a5 399 a. '-DB 
2:3:; 12PM 95 3B5 3a5 a. ·DB 
2:3: 13PM 95 3B5 3a5 

~ 
'-DB 

2:3: IPM 95 3B5 3a5 o-DB 
:15PM 95 3B5 3a5 '-DB 
·IBPM 95 3B5 3af '-DB 

'PM 95 365 3af '-DB 
IPM 95 3B5 3af o-OB 

:19PM 95 3B5 3af '-DB 
10 PM 95 365 3af o-D6 

:PM 95 3B5 3a5 o-06 
:12PM 95 3B5 3a5 '-DB 
·13 PM 95 3B5 3a5 '-DB 

2:3: IPM 95 lB5 3a5 a. '-DB 
2:33: )5 lB5 3a5 3! a. 
2:33: 15 39: a. 

13:4 

'PI 95 3BI 
2:3 ; l5 

; 
39 

; 

; 

; -Fa 
l p' 9: 3E 

'M 95 3B5 3a ;.QE 
2:3 ; l5 IB5 3a , .. , 
2:34:1' l5 165 3a5 39 -DB 
2:34:1: )5 IBB la5 39 a. )6 

l4:1: 39 a. 
39 a. 

4:1 39 a. 
:4:1 39 a. 
:4:1 39 8. 
4:1 39 8. 
l4:1 39 8. 
l4:: 39 a. 
l4:: 39 8. 

:034:: l5 la5 39 8. 
::34:< l5 185 39 8. 

l5 185 39 8. DB 
2:34:2 95 IB5 3a5 39 8. DB 
2:34:2 95 166 385 ·06 
2:34:2 95 IB5 385 DB 
2:34:2 'M 95 3B5 385 ·06 ; -> 95 3B5 385 E-06 .,;:::: 

1 -> E-OB 

www, yarmouthresearch. com 



Yarmouth Research and Technology, LLC 

Valve Description: 3ln Class 150 Cooper Gate Valve Date: 6/18/2010 

C cle Number: 375 

Time 

5:181 95 369 391 

:35:1! 95 369 15 I.OE-01 
8. ,_0 

----

2: 31 

IPM 69 31 398 

1:3: 95 369 
!:35:3: 95 36! '.9E-

!:35: 9( 36' 7.91 
7: 

8.' 
' 

7. 
7. 

7. 

: 7. 
185 7. 
185 

:35:4 35 185 7.81 

:35:4: 95 36 185 7. 

:35:48 95 36 .7E-

: 5:49 p 95 368 398 ,-06 

: 5:50 p' 95 368 398 ,-06 

: 5:5 p' 95 398 

5:5 !PM 95 j : 5:5 :PM 

~ • :> _11 
1-> 8.2E-

www. yarmouthresearch. com 



Yarmouth Research and Technoloay. LLC 

Valve Description: 3 in Class 150 Cooper Gate Valve Date: 6/18/2010 
C cle Number: 500 

Time 
(pslg) ~~~;~~\ e~::.T~7• Inside Temp 

(A~~·~=~~:cl (deg. Cl 

;--
:--

: 

I 
95 

i ;:45 95 
IPM 

4:56:• 38 396 1.6E·• 
4:5 16 18 J.6E· 

95 t ;:5 15 
4: 
4:56:5 38 18 i.4E· 

i7:0 18 '·01 

'--:11 p~ 95 -•:12 PM 95 
1:13PM 95 

'--•:14 PM 95 -•:15 PM 95 -:16 PM 95 -1:1' PI 95 -:18 PI 95 
:19 PI 95 

95 

~ 

, ·> 6.7E·06 

www. yarmouthresearch. com 



Yarmouth Research and Technology. LLC 

Valve Description· 3 in Class 150 Cooper Gate Valve 

Cycle Number: 500 

4:,8:10 PM 
4:' 1:11PM 
4: 1:12PM 
4:' 13 PM 

f---------'4?';':., I 4 PM 
f---------'4?';':: 15 PM 
f-----'4?;::, l PM 

4: 1PM 
lPM 

4:1 IPM 

4:1 : ;pM 
f---------'4?;:1 I PM 

4:1 - 7 p 
4:1 1:28 
4: 8:29 

'"'' •a:: 

IPM 

: 8:4: 
: 8:4• 

:59:0 

'·> 

95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 

95 
95 

38 
38 

m 
179 

www.yarmouthresearch.com 

196 
196 
196 
196 
196 
196 
l96 
196 
196 
l96 
l96 
196 
196 
l96 
l96 
-96 
i96 
196 

196 

Date· 6/18/2010 

397 
397 
397 
397 
397 
397 
397 
397 
397 
397 
397 
397 
397 
391 
397 
397 
391 
391 

397 
397 

o.6E-O 
o.6E-O 
•.5E-
•.5E-

5.5E-
5.4E-06 
5.1E-06 
5:sE-o6 
5. IE-06 
5.iE-06 
5:iE-06 
5. OE-06 
5: IE-06 
5: iE-06 

IE-06 
5E

.4E-
;_5, 

5. 

5. 

:06 
.-06 



Yarmouth Research and Technology. LLC 

Valve Description: 3 in Class 150 Cooper Gate Valve Date: 6/21/2010 
C cle Number: 500 

Time losial ,~::~~~ ·~::.~~7p ln~~~:T~~p IA;;•::,;:cl 

: 

: 

22 22 
10: 21 
0:38: !AM 275 22 

l:O M 

: 

'2 22 
21 

'-0: ;:15' 

--
-

'·> 

i ·> 1.9E 

www. yarmouthresaarch. com 



Yarmouth Research and Technology. LLC 

Valve Description: 3 ln Class 150 Cooper Gate Valve Date: 6/2112010 
C cle Number: 500 

Time ~~~:~~~ "7::a~~~P '":~::~~~p .~."_·~~~~ (pslg) 

: 

: 

--

-,,-
22 ,_03 

2.1 
22 22 

10: l9:51 AM 75 

--

2.0E-03 
2.0E-03 

22 22 1. 
22 22 1. 

'M 22 22 1. 
10:40:08 AM 275 22 22 
10:40:09 AM 275 22 22 1. 
10:40:10 AM 22 22 1. 

0:40:11 AM ?5 22 22 1. 
22 22 1.' 

:13AM 22 22 1.51 
22 22 1.51 

2' 1.4E-03 
1.4E-03 

-03 

I-> 
I-> 2.0E-03 

www. yarmouthresearch. com 



Yarmouth Research and Technoloay. LLC 

Valve i : 3 in Class 150 
Cycle Numbe.: 

Time 

0:25:31 AM 

10:25:42 AM 
15:-< 

'_, 

Bonnet Gasket 

festal 

27 
,75 

275 

Valve 

23 

23 
23 

www. yarmouthrosearch. com 

22 

22 

Date: 6/1712010 

l.B 
).8 
).8 

1.8 

o.: 
1.7 
1.7 

1.6 
0.8 
0.8 



Yarmouth Research and Technology. LLC 

Valve I 3 In Class 150 Coooer Gate Valve 
Cycle Number: 500 

Time 

10:42:1 lA 
l:4: 

11 
10:42:25' 
10:42:26' 
10:42:21 
10:42:28' 
10:42:29' 
10:42:30' 
10:42:31 
10:42:32' 
10:42:33' 

1:4::34. 

'·> 

Bonnet Gasket 

(oslo} 

275 
275 
275 
275 
275 
275 
275 
275 
275 
275 
275 
275 
275 
275 

75 

22 

22 
22 
22 

22.2 

www. yarmouthresearch. com 

2: 

22 

22 
22 

22 
22 
22 
22 
22 
22 
22 
22 
22 

D_at~o: 6/21/2010 

2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 

2.5 
'.5 

,., 2.7 



Valve 

Time 

:21:19. 
:21:2 

:21:: 

10:21:46' 
10:21:47 
10:21:481 
10:: 
10:: 

\M 
\M 
\M 

Yarmouth Research and Technology. LLC 

I : 3 in Class 150 Coooer Gate Valve 

losiol 

71.6 
71.7 
71.6 
71.7 

71.5 
71.5 

1.6 

71.7 
71.5 
71.7 
71.5 
71.7 
71.6 
71.5 
71.7 
'1.7 
'1.5 
71.5 
71.3 
71. 
71. 
71. 
71. 

www. yarmouthresearch. com 

2'. 
22.' 

22.1 

3.91 
3.1 ·03 

4. 
4. 

4.3E·O 



2012 ELP COMPLIANCE STATUS REPORT 
Consent Decree No. 1:11-cv-13330-TLL-CEB 

See Corresponding Tab in the Confidential Folder for 

Relevant Documentation 



2012 ELP COMPLIANCE STATUS REPORT 
Consent Decree No. 1:11-cv-13330-TLL-CEB 

See Corresponding Tab in the Confidential Folder for 

Relevant Documentation 



Smith, Vanessa (A) 

I' rom: 
ient: 
To: 
Cc: 
Subject: 

Russ Christian [rchristian@columbiapipe.com] 

Wednesday, February 29, 2012 4:32 PM 

DeVine, Dan (OJ) 
'Dayries, Richard [HDS]' 
FW: LDAR Low Fugitive Emission Questionnaire 

\= \ ;__~ Cl vo '*'eel 

'R c-, pon 0 <'> 

Attachments: Alain L. Roque! (aroquet@lluorosealvalves.com) .vel; Fluoroseal2 inch Severe Service Plug 

Valve Fugitive Emission Report.pdl; Fluoroseal 2 inch Plug Valve Fugitive Emission 

Report.pdl; ive Emission Test Report- 6 in Cl600 EZ-Seal Fluoroseal Valve- Ambient 

Test.pdl; n Test Report- 1 in Cl600 EZ-Seal Fluoroseal Valve- Ambient Test- Dec 2009.pdl; 

n Test Report- 2 in Cl600 EZ-Seal Fluoroseal Valve- Ambient Test- Dec 2009.pdl; on Test 

Report- 2 in Cl600 Fugitive Emission Fluoroseal Valve- Ambient Test.pdl; ve Emission Test 

Report- 8 in Cl600 Std-Seal Fluoroseal Valve- Ambient Test.pdl; Low-E Valve Questionnaire 

(2).docx 

Importance: High 

Dan 

Information for your review 

Russ Christian 

Sunbelt I Columbia 

From: Fluoroseal Sales [mailto:sales\alfluorosealvalves.com] 

Sent: Wednesday, February 29, 2012 4:20 PM 

To: Russ Christian 

~c: usasales@fluorosealvalves.com 

Subject: FW: LDAR Low Fugitive Emission Questionnaire 

Importance: High 

Russ, 

Please find attached filled-in questionnaire lor low fugitive emission. 

Best regards, 

Alain Roquet 

From: Larry Carlson [mailto:lcarlson@fluorosealvalves.com] 

Sent: Thursday, February 16, 2012 2:14PM 

To: 'Fiuoroseal Sales' 

Cc: USA Fluoroseal 
Subject: FW: LDAR Low Fugitive Emission Questionnaire 

Importance: High 

from: Russ Christian [mailto:rchristian@columbiapipe.com] 

Sent: Thursday, February 16, 2012 1:53PM 

To: 'Tony Boland'; 'Mark Slayton'; 'Adam Ryan (arvan@coopervalves.com)'; 'Mark Cottrell'; 'wayne.gallupe@metso.com'; 

1 



'Janet Green'; 'Sumit Gupta'; 'jstewart@kennedyind.com'; 'brianm@kitz.com'; 'Terry Thurn (tthurn@ltycovalves.com)'; 'Terry Thurn (tthurn(illtycovalves.com)'; 'BDiStefano@ladishvalves.com'; 'mcoles@newdellco.com'; 'tomstricklen@c-am.com'; 'landerschier@forberg.com'; 'rkim@swivalves.com'; 'jyonkman@lockwoodint.com'; 'clark.kreutzberg@midlandvf.com'; 'stmiller@flowserve.com'; 'sales-hoke@drcortech.com'; 'Roger Shemberger (rscontrols@rscontrols.com)'; 'Rick Anderson (randerson@xomox.com)'; 'jhlee@tyvalve.co.kr'; 'larry@fl uorosealva lves .com'; 'sal es@doug las-chero.com'; 'jason .legendre@f-e-t. com'; 
'theo.borgemeester@bacvalves.com' 
Cc: 'DeVine, Dan (DJ)'; 'Dayries, Richard [HDS]'; 'Tammy Whitmer [HDS]' Subject: LDAR Low Fugitive Emission Questionnaire 
Importance: High 

Reminder to all, 

lf .. y~.uhave. already add ressedthis·. rnessag~.plec:tse· d.is.regard. 
lfyou havenotthe·duedatelstomorrovv:February:~,l\ ~012. 
Prease respondASAP 

Thank you 

Russell Christian 

Dow has requested that each of manufacturers listed on the attached excel spreadsheet fill 
out and return the following attached questionnaire. 
The "Low-E Valve Questionnaire" will act as a record to determine if each manufacturer 
valves and valve design comply with EPA Method 21 and that the stem leakage is designed to 
be 100 ppm or less over 5 years of service. 

This is all a part of Dow's LDAR program (leak detection and repair). The EPA's Consent 
Decree went into effect on November 23rd of 2ou for the Michigan Operations site and Dow 
has a limited time to meet compliance. Please fill the questionnaire to the best of your ability 
and with as much detail as you can provide. 
The attached spreadsheet consist of two tabs that you'll reference to complete the 
questionnaire. The first tab is sorted by Mfg and includes the Dow CPPS number. The second 
tab provides a description of the Dow CPPS valve code. 

I would appreciate a response that you have received this message; and please provide an 
estimated time for delivery of the questionnaire. 
We would like a completed questionnaire no later than Friday February 1lh, 2012. 
Feel free to direct any questions to myself or Dan DeVine. 

2 



Regards, 

Russell Christian 
Regional Manager 
Sun belt I Columbia 
Midland, Michigan 
Ph 989-496-g26o Ext. 2001 
Fx 989-496-g261 
Cell g8g-6oo-8297 

As we discussed, here is the Low Fugitive Emission Questionnaire that I need to have completed. The Consent Decree 
went into effect on November 23'' for Michigan Operations. 

If you could please assist me in collecting data, it would be greatly appreciated. (Dow has six months to get in 
compliance). If you can send the answers back to me I will compile the information. If we do not get responses we will 
need to follow up and I need to document it too. 

Hopefully this will also help Sun belt too, in case other oil or chemical companies ask for this information, if they have to 
deal with a Consent Decree . 

. here are 33 valve manufacturers, over 100 valve items codes, in the Dow pipe specifications that require this 
information. See attached spreadsheet. It can sorted in different ways, but I can help with that if needed. Using the first 
tab (called mfg) and clicking on the drop down arrows or sorting by manufacturer may be the easiest way to build a list 
of who all needs to be contacted. 

I look forward to working with you on this. Please contact me with any questions or let me know if there is an easier way 
to do this or how I can help. 

Thanks, 

Dan DeVine 
Piping DAS, Site CPPS Technical Resource, 

MIOPs, WVO, EGO, and Business Aligned Sites 

Piping Practices Technical Resource Leader 

Engineering Solutions 
The Dow Chemical Company 

1400 Building, Michigan Operations 

Midland, MI 48640 
~~/(!!- 989-636~1330 

F.w 989-638-3929 

email: dcvli1cdiCWdow.com 

3 



LOW FUGITIVE EMISSION VALVE AND PACKING QUESTIONNAIRE 

Two production units at The Dow Chemical Company Michigan Operations Site recently came under a 

Consent Decree from the EPA. One part of this Consent Decree requires installation of Low Fugitive 

Emission valves and/or Low Fugitive Emission valve stem packing that meets the definition shown 

below. It also requires supporting documentation. 

"Low-Emissions Valve" or "Low-E Valve" shall mean either (i) or (ii) as follows: 

(i) A valve (including its specific packing assembly) for which the manufacturer has issued a written 

warranty that it will not emit fugitives at greater than 100 ppm, and that, if it does so emit 

at any time in the first five years, the manufacturer will replace the valve; provided 

however, that no valve shall qualify as "Low-E" by reason of written warranty unless the 

valve (including its specific packing assembly) either: 

(a) first was tested by the manufacturer or a qualified testing firm pursuant to generally

accepted good engineering practices for testing fugitive emissions and the results of the 

testing reasonably support the warranty; or 

(b) is as an Extension of another valve that qualified as "Low-E" per the definition of 

"Extension" listed below. 

Or 

(ii) A valve (including its specific packing assembly) that: 

a. Has been tested by the manufacturer or a qualified testing firm pursuant to generally

accepted good engineering practices for testing fugitive emissions and that, during the 

test, at no time leaked at greater than 500 ppm, and on average, leaked at less than 100 

ppm; or 

b. Is an Extension of another valve that qualified as "Low-E" per the definition of 

"Extension" listed below. 

NOTE: "Extension" shall mean that: (i) the tested and untested valves were produced by the same 

manufacturer to the same or essentially equivalent quality requirements; (ii) the characteristics of the 

valve that affect sealing performance (e.g., type of valve, stem motion, tolerances, surface finishes, 

loading arrangement, and stem and body seal material, design, and construction) are the same or 

essentially equivalent as between the tested valve and the untested valve; and (iii) the temperature and 

pressure ratings of the tested valve are at least as high as the temperature and pressure ratings of the 

untested valve. 

Therefore can you please answer All of the following questions regarding valves that could be supplied 

to The Dow Chemical Company, Michigan Operations Site? 

COMPANY NAME: __ FiuoroSeallnc .. ___________________ _ 



I) Will your company provide a written warranty for low emission valves as defined above? 

YES or NO? NO 

If YES, please describe the testing (the nature of the test and the resulting data) that supports 
the warranty. 

OR 

2) Does your company produce valves that have been proven through testing to meet the emission 
limits in the definition for low emission valves? YES or NO? YES 

If yes to the above questions, what size and type of valves that your company produces will 
meet this definition or warranty? Please be specific as possible (i.e. which series of valves or 
models numbers). 

Ball? 

Plug? Jl,'' to 24", standard configuration, Class 150, 300 & 600. 

W' to 14", severe service configuration, Class 150, 300 & 600. 

W' to 6". EZ-Seal configuration, Class 150, 300 & 600. 

Gate? 

Globe? 

Butterfly? 

Other? 

3) Which valves, including sizes, were tested? 

1", 2" & 6" EZ-Seal configuration class 600; 

2" standard configuration class 150; 8" standard configuration class 600; 

2" severe service configuration class 150; 2" severe service class 600. 

4) Which valves, including sizes, are qualified per an extension? 

W' to 24", standard configuration, Class 150, 300 & 600. 

W' to 14", severe service configuration, Class 150, 300 & 600. 

W' to 6". EZ-Seal configuration, Class 150, 300 & 600. 



5) Will you provide the test data to The Dow Chemical Company for review? If yes, please include it 

in the response. YES 

6) Does your Company offer a valve with low emission packing per the following definition? NO 

"Low-Emissions Packing" or "Low-E Packing" shall mean either (i) or (ii) as follows: 

(i) A valve packing product, independent of any specific valve, for which the manufacturer has 

issued a written warranty that the packing will not emit fugitives at greater than 100 ppm, 

and that, if it does so emit at any time in the first five years, the manufacturer will replace 

the product; provided however, that no packing product shall qualify as "Low-E" by reason 

of written warranty unless the packing first was tested by the manufacturer or a qualified 

testing firm pursuant to generally-accepted good engineering practices for testing fugitive 

emissions and the results of the testing reasonably support the warranty; 

Or 

(ii) A valve packing product, independent of any specific valve that has been tested by the 

manufacturer or a qualified testing firm pursuant togenerally-accepted good engineering 

practices for testing fugitive emissions, and that, during the test, at no time leaked at 

greater than 500 ppm, and on average leaked at less than 100 ppm. 

7) If yes, for which valves would "Low-E Packing" be offered? N/A 

8) For which types of packing is "Low-E" status based on a written warranty? N/ A 

9) For which types of packing is "Low-E" status based on testing that shows the packing meets the 

emission limits in the definition above? N/A 

10) If yes, can this Low-E Packing testing information be provided to The Dow Chemical Company for 

review? If yes, please include it with the response. N/A 

Thank you for your assistance to help meet low emission compliance. 

Please contact Dan DeVine at 989-636-4330, or by email at devinedj@dow.com 

with questions or clarifications. 



Fugitive Emission Test Report 
VDI 2440 Test Standard 

Performed for 

Fluoroseal Specialty Valves 

www. fluorosealvalves. com 

1" Class 600 Fluoroseal Plug Valve 
EZ Seal Configuration 

Model602F 
Ambient Temperature 

Project Number: 209169 

December 2009 

Performed by 

YARMOUTH RESEARCH AND TECHNOLOGY 

434 Walnut Hill Road 
N. Yarmouth, ME 04097 USA 

(207) 829-5359 
infoCdJyarmouthresearch.com 
www. yarmouthresearch.com 



Yarmouth Research and Technology 

VDI 2440 Fugitive Emission Test Summary Sheet 

Customer: Fluoroseal Specialty Valves Date: 1-Dec-09 
Project Number: 209169 

Product Description: 1 inch Class 600 Fluoroseal Plug Valve 
Fig. 602F, EZ Seal, Model 602F 
Body/Class WCB/600, Plug CFSM, Hi-Temp Sleeve 
SIN 09/117636 

Packing Description: Delta Ring 
Stem Diameter (mm): 17.0 Circumference: 0.053 meter 

Mean Bonnet Diameter (mm): 42.8 Circumference: 0.134 meter 

Test Temperature: Ambient Test Pressure (bar): 99 
Cycling Rate: once per 15 seconds 

Leakage Device: Pfeiffer HLT-560 
Pressure Gauge: PG-2000-1 Thermocouple Type: K 

Maximum Allowable Leakage: 10-4 mbar-1/sec per mean seal circumference (m) for< 250C 

Calculated Values: Stem Seal: 5.3E-06 mbar-1/sec 
Bonnet Seal: 1.3E-05 mbar-1/sec 

Test Results: 

Bonnet Gasket Leakage: Leakage Reading: 6.4E-06 mbar-1/sec 
Allowable: 1.3E-05 mbar-1/sec 

Was Leakage Below Allowable: I Yes I 
Stem Seal Leakage: 

Leakage Reading at 0 Cycles: 2AE-06 mbar-1/sec 
Leakage Reading at 1,000 Cycles: 1.9E-06 mbar-1/sec 

Allowable: 5.3E-06 mbar-1/sec 
Were Leakages Below Allowable: I Yes 

Valve passes requirements of VDI2440 at ambient temperature for 1,000 mechanical cycles. 

Witness 

fAA"TTf,lEW 
J -._-.,': 

President, Yarmouth Research and Technology 

www.yarmouthresearch.com 
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TUVRheinland® 
Precisely Right. 

CERTIFICATE 
Certificate No.: 01 202 USA-TA-09-78552-4 

Concerning the Agreement with the Technical Requirements in: 

T A-Luft 2002, VOl 2440 Nov. 2000, Sec. 3.3.1.3 

Test report: 209169-1EZ 

Client: 

Manufacturer's Address : 

Datum: 

Fluoroseal Specialty Valves 

1875, 46e Avenue, lachine 
Montreal, OC, HilT 2N8 

01 December, 2009 

The stem sealing system and internal flange connection have been successfully tested to 
meet the tightness criteria of S104 mbar x 1/(s x m) with a helium mass spectrometer under 
the following conditions. The BFV Valve wi!h the examined mechanical shaft seals fulfills !he 
requirements of Section 52.6.4 of The German Clean Air Act, (TA-Luft), (Leakage 
Verification) in accordance with Section 3.3.1.3 of VDI 2440 (Rev. 2000). 

Kind of Valve: fluoroseal Plug Valve 

Valve Type: 
1 inch, Class 600, EZ Seal, figure 602f 

A2_16- WCB I Plug CF8M 

Sealing System: Hi-Temp Sleeve 

Nominal Size, Nominal Pressure: 1 inch, ANSI 600 

Inspection Media/Pressure: Helium 19!1_Bars _.).!emperature = A;:;,bient 

Switching Cycles: (4/min): 0 Cycles Total Cycles 1,000 

Leakage Rate : [mbar. 1/ sec] 2.4e-6 {mbar -IIsee) 1.9e-6 (mbar- Iisee) 
-

' 

!esting I\,1E)~()~:---~----------l ... He~ium Leak Test- VDI 2440, Appendix~ 

Testing Labol"atory: 

YAR..'IAOUTH Rl'~SEARCH AND TECILI\!OLOGY 

Matthew J Wasielewski, PE 

434 Walnut Hill_Road, N. Yarmouth, ME USA 

www.yarnwuthresearch.com 

TA-zmtrl<l!.ll 
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Yarmouth Research and Technology 

Yarmouth Research Addendum to VDI 2440 (2000) 

Scope: This addendum provides additional information and recommendations for valve 
tests performed according to VDI 2440. This does not supersede the VDI specification. 
Recommendations for sliding stem on-off valves (gates/globes),quarter-turn valves (ball, 
butterfly, plug, etc) and control valves are covered by this addendum. 

Test Parameters· 
Test Fluid 99% minimum purity helium 
Test Pressure Full rated pressure at test temperature 
Temperature: Ambient, 200C or 400C (or as stated by rnfgr) 
Number of Mechanical Cycles Valve Type Minimum Extended 

Gate/Globes 100 500 
Quarter Turns 1000 5000 

Control 1000 25000 
Allowable Leakage: I x 10-4 rnbar-1/sec per meter of mean seal 

circumference for tcrn12eratures at or below 250C 
1 x 10-2 rnbar-1/sec per meter of mean seal 
circumference for temperatures greater than 250C 

Test Procedure: 
1. Assemble valves with suitable flanges, fittings and gaskets for the test conditions. 
2. Calculate maximum allowable leakage of seals and gaskets by multiplying the 

above maximum allowable leakage rate by the mean seal diameter( meters) 
3. For tests at a temperature greater than ambient, heat insulated valve to required 

temperature. Tolerance on temperature shall be+/- 5 degree C. Ambient 
temperature shall be 15-27 degree C. Thermocouple shall be inserted into the 
valve body near the stem seals. 

4. After temperature has stabilized, pressurize valve with helium to the rated 
pressure. Tolerance on pressure shall be+/- 5% 

5. Check fittings, gaskets, etc for leakage and adjust as required. 
6. Adjust packing gland nuts to manufacturer's recommended torque. 
7. Hold pressure for a minimum of 24 hours prior to leakage readings. 
8. Cycle valve to "Minimum" cycle number stated above. 
9. Create a small chamber around the stem seal area using AL foil and foil tape. The 

enclosure shall have a small diameter tube inside the chamber at the uppermost 
position, so that the rising helium leakage is collected. 

10. Calibrate mass spectrometer with known leak rate. Zero meter to atmospheric 
conditions. 

11. Attach the mass spectrometer leakage probe to the stern seal chamber tube. 
12. After a 5 minute duration or until the leakage as stabilized, record the leakage 

over a 1 minute duration. Record the highest leakage. 
13. Cycle the valve 1 time and record leakage reading during and after the cycling is 

completed to record maximum leakage. 
14. Ifleakage is below the allowable, the additional cycles may be performed on the 

valve to the "Extended" cycle number and steps 11-13 shall be repeated. 

www.yarmouthresearch.com 



Yarmouth Research and Technology 

Tag Information 

www.yarmouthresearch.com 



Yarmouth Research and Technology 

Actuator Information 

Valve Info 

www.yarmouthresearch.com 



Yarmouth Research and Technology 

Leakage location for bonnet leakage 

Stem leakage measured thru sealed enclosure 

www.yarmouthresearch.com 



Yarmouth Research and Technology 

Valve Description: 1 inch Cl600 F1uoroseal EZ Seal Valve Date: 12/1/2009 
Cycle Number: 0 

Time 
(bar) 

9c21AS \M 102 2 21 21 2.4E.Q6 9,21,49 \M 102 2: 21 21 2.3E·D6 ,21,50 \M 21 21 21 2.3E. 
~-7~2l11~5~M~-t---~10 __ -t--~2~--+---~~~--~--~~~~---4--~2~~16~~ ;l'H2 M 21 21 21 2.ZE·O . L53. M 10' 2: 21 21 2.2E·1 g,2H4 AM 02 2: 21 21 2.2E·06 9c2L55 A 02 21 21 21 2. c.os g,21,56 102 2: 21 2. :.os 9,21,57 A 21 21 2. c.oo g,2H8 A 21 21 2. 0·06 9;llb 59 1\il 

2. l·06 

9c22,02 M 

g, "'"3 
9c'22c04. M 

21 
21 
21 

8)6 

21 
21 21 2.: e.os 
21 21 0·06 
21 21 c.oo 

~ -""- "'"· 9,22,08 \M 21 21 21 ,.oo g, ,,og AM 02 21 21 21 2. :.oo g,22c10 AM 02 21 21 21 2.1E·06 '22' \M 21 21 2.1E·06 12 2J 21 2.1E·06 
~ " ~ .l'C06 14 AJ 21 21 2.1E·06 g, :c15AJ 02 21 21 21 2.1E·06 9c22,16 Al 02 21 21 21 2.0E·06 g,22c17 AM 102 2J 21 21 2.0E·06 

~~~,2~2,11~Al\M~--4---~~--4----~21----~--~----~--~2~1---+--~2.0E·06 I Al 21 21 2.0E.Q6 
~1 ~ 2.·~ 06~ :21 AJ 21 21 2.• '·06 g, :22 Al 102 21 21 21 2.0E·06 9c22,23 Al 02 21 21 21 .9E·06 9,22,24 102 21 21 21 .. 9E·06 c22c25 \M 21 21 .9E. J22,26 21 21 
~ -""' :"2'28 21 21 .9E·I g,z2,29. 102 21 21 21 .sE.os 

102 21 21 21 .SE.06 9,22,81 AM 02 21 21 21 .sc:oo 

1'31 102 .8E·06 :c.36. M 02 21 21 21 .SE·06 '''"'"AM .o2 21 21 21 .sE.os 
21 .SE·06 

~~2~2~l89l~A==+===~==~==~~:==~==~===+==:g==~==~·~ ;ll2'41 A 21 1.~-;;"---j 22A2 A 21 21 21 .SE·06 
102 21 21 21 .8E·06 

OC22,4J <M 02 21 .sE.oo 

~~g~,22,~44,~AJ\M~--+--~0~2--4----~21 ____ ~--~----~--~2~1---+--~·8E06 9 22 45 ~ ;~; ~ _;1 ·~""'-----4 

'~> 102 21 21 21 2.0E~06 
• ~> 2.4E~06 

www.yarmouthresearch.com 



Yarmouth Research and Technology 

Valve Description: 1 inch Cl600 Fluoroseal EZ Seal Valve Date: 12/1/2009 

Cycle Number: 1000 

Time Pressure Bonnet Body Temp Body Temp Leakage 

(bar) (deg. C) (deg. C) (deg. C) (mbar -I/ sec) 

1:50:57 PM 102 22 22 22 1.8E-06 

1:50:58 PM l02 22 22 22 l.SE-06 

1:50:59 PM 102 22 22 22 1.9E-06 

1:51:00 PM 102 22 22 22 1.9E-06 

1:51:01 PM 102 22 22 22 1.8E-06 

1:51:02 PM 102 22 22 22 l.SE-06 

1:51:03 PM 102 22 22 22 1.8E-06 

1:51:04 PM 102 22 22 22 l.SE-06 

1:51:05 PM 102 22 22 22 1.BE-06 

1:51:06 PM 102 22 22 22 1.9E-06 

1:51:07 PM 102 22 22 22 l.SE-06 

1:51:08 PM 102 22 22 22 l.SE-06 

1:51:09 PM 102 22 22 22 l.SE-06 

1:51:10 PM 102 22 22 22 l.SE-06 

1:51:11 PM 102 22 22 22 l.SE-06 

1:51:l2 PM 102 22 22 22 1.9E-06 

1:5l:13 PM 102 22 22 22 l.SE-06 

1:51:14 PM l02 22 22 22 U:!E-06 

1:51:16 PM 102 22 22 22 I.SE-06 

1:51:16 PM 102 22 22 22 l.SE-06 

1:51:17 PM 102 22 22 22 l.SE-06 

1:51:18 PM 102 22 22 22 l.8E-06 

1:51:19 PM 102 22 22 22 l.SE-06 

1:51:20 PM 102 22 22 22 1.SE-06 

1:51:21 PM 102 22 22 22 1.8E-06 

1:51:22 PM 102 22 22 22 1.8E-06 

1:51:23 PM 102 22 22 22 1.8E-06 

1:51:24 PM 102 22 22 22 1.8E-06 

1:51:25 PM 102 22 22 22 l.SE-06 

1:51:26 PM 102 22 22 22 1.8E-06 

1:51:27 PM 102 22 22 22 l.SE-06 

1:51:28 PM 102 22 22 22 L8E-06 

1:51:29 PM 102 22 22 22 l.SE-06 

1:51:30 PM 102 22 22 22 1.8E-06 

1:51:31 PM 102 22 22 22 l.SE-06 

1:51:32 PM 102 22 22 22 1.8E-06 

1:51:33 PM 102 22 22 22 1.8E-06 

1:51:34 PM 102 22 22 22 l.SE-06 

1:51:35 PM 102 22 22 22 l.8E-06 

1:61:36 PM l02 22 22 22 l.SE-06 

1:51:37 PM 102 22 22 22 l.SE-06 

1:51:38 PM 102 22 22 22 1.8E-06 

1:51:39 PM 102 22 22 22 1.8E-06 

1:51:40 PM 102 22 22 22 l.SE-06 

1:61:41 PM 102 22 22 22 l.SE-06 

1:51:42 PM 102 22 22 22 l.SE-06 

1:51:43 PM 102 22 22 22 l.SE-06 

1:51:44 PM 102 22 22 22 l.SE-06 

1:51:45 PM 102 22 22 22 1.8E-06 

1:51:46 PM 102 22 22 22 l.SE-06 

1:61:17 PM 102 22 22 22 1.8E-06 

1:51:48 PM 102 22 22 22 l.SE-06 

1:51:49 PM 102 22 22 22 1.8E-06 

1:51:50 PM 102 22 22 22 l.SE-06 

1:51:51 PM 102 22 22 22 l.SE-06 

1:51:52 PM 102 22 22 22 l.SE-06 

1:51:53 PM 102 22 22 22 1.8E"06 

1:51:54 PM 102 22 22 22 UlE-06 

1:51:55 PM 102 22 22 22 l.SE-06 

1:51:56 PM 102 22 22 22 l.SE-06 

Averages-> 102 22 22 22 l.SE-06 

Maximum-> 1.9E-06 

www.yarmo!tlhresearch.com 



Yarmouth Research and Technology 

Valve Description: 1 inch Cl600 I<'Juoroseal EZ Seal Valve Date: 12/1/2009 
Cycle Number: Start of Test- Bonnet Gasket Static Leakage 

Time 

9:12:53 AM 
9:12:54 M 
9~ 

(bar) 

102 
102 
1m 
10: 
10: 

2L 
21 
21 
21 
21 

21 

21 
21 
2 
21 

9:L2: 21 21 

9:13:00 101 21 2 
9:13:01 !OL 21 
9~2 

2 

2 

21 
21 

2: 
2 
2 

(mbar -U;ec) 

fi4E-
6.4E-O 
6.3E-{) 
6. 

66 
06 

6. 06 
6. 06 
6.0E 06 
6. 

9: 10L 21 21 6.0E -06 9:13:05 L02 21 21 9E 06 9:13:06 102 2 21 -06 9:13:0 'A 102 21 21 

9:13:09 AM 102 21 21 5. -06 

9:13:11 \11 10' 21 21 2: 5.9E-06 

9c13:13 M 10: 21 21 JE-oo 9:13:14. M 10: 21 21 
9:13:15 M 102 21 l>J-06 9:13:16 AM 102 21 21 5.8E-06 

9:13: W 21 21 21 5.8E-06 

9:13:22 102 
06 9:13:23 M 102 21 21 5. -06 9:13:24 AM 102 21 2: 21 5.7E-06 

9:13:2 102 21 lE-06 
21 

9:13:29 102 21 JE-06 9:13:30 AM 102 21 21 6. JE-06 9:13:31 AM 102 21 21 2: 6.1E-06 9:13: ' W 21 21 21 6.1E-06 
21 21 61E-06 

9: M 21 21 6. E-01 
101 21 21 6.: E-O 9:13:37 AM !02 21 21 21 6. 8-01 
02 21 21 21 6.1 L-06 

101 21 21 06 to: 21 21 .9E-06 
21 21 

: 13:43 AM L~~ 21 ;: ;; 5 ~""'--.----1 
102 21 21 21 5.8E-06 9:1 lOL 21 21 21 5.8E-06 

21 21 n .s.SE-06 
1 --+~~11317~-AM~--~--~10:~--f---~21~--+---~2~1--~--~'1--~,_~6.: n"fi~-~ ' 9:13:48 AM 21 21 l1 5.1 :OS 

102 21 21 5.1 • -""'---o6---i 
L02 21 21 21 5.9E-06 

'-> S.•E-os 

www.yarmuuthresearch.com 



Fugitive Emission Test Report 
Performed for 

FluoroSeal Speciality Valves 
6418 Transcanadian Hwy, West 

Montreal, Canada H4T 1X4 
www.ftuorosealvalves.com 

2 inch Class 150 Severe Service Plug Valve 
Project Number: 20354 

May 2003 

Performed by 

YARMOUTH RESEARCH AND TECHNOLOGY 

92 East Elm Street 
Yarmouth, ME 04096 USA 

(207) 829-5359 
yrt!ab(aJ,maine,rr,c(lm 

www,yarmouthresearch.com 



Yarmouth Research and Technology 

PROJECT SUMMARY 
Project Number: 20354 

Customer: Fluoroseal Specialty Valves 

Contact: Mr. Riad Haffar 

Date(s) of Test: 5/7/03 - 6/2/03 

Product(s) Tested: One 2 inch Class 150 Severe Service Plug Valve with 
double acting pneumatic actuator 

Purpose of Test: The test was conducted to evaluate the valve's stem seal sealing 
performance when measured according to the test specification and 
40 CFR Part 60, Appendix A, Method 21. 

Test Procedure: The ISO Fugitive Emission Draft Specification was used for this 

Conclusion: 

Test Witness: 

test. The basic test parameters were: 
• The valve was cycled at a rate of 4 times per minute. 
• Test pressure was 250 psig. 
• Test media was 99% methane. 
• Test temperature was ambient. 
• Leakage measurements were made with the stem static 

and with the stem in motion. 
• Measurements were made every 5000 cycles. 

Valve was tested as received without any packing adjustments being 
made throughout the test. 

Maximum leakage reading with the stem static was 3.2 PPMv and 
with the stem in motion 6.0 PPMv with methane. 

At the conclusion of the 100,000 cycles, a leakage reading was made 
using helium as the test media. Maximum leakage reading with the 
stem static was 17.7 PPMv and with the stem in motion 28.3 PPMv. 

Leakage of the bonnet/body seal was below 1 PPMv at the beginning 
and end of the cycling. 

See attached data sheets for more information. 

Matthew J. Wasielewski, P.E., President 

92 East Elm Street, Yarmouth, Maine 04096 USA 
www.yarmouthresearch.com 



Yarmouth Research and Technology 

DATA SUMMARY 

Customer: Fluoroseal Specialty Valves Date: 27-May-03 

Product Descriptio11: 2 inch Class 150 Fluoroseal Severe Service Plug Valve 

Project Number: 20354 

Test Pressure: 250 psig 

Test Media: 99% Methane 

Test Results: The average and maximum leakage results shown below were 

calculated from 60 readings measured during a minute duration. 

See data sheets for more detailed information. 

Stem Seal Leakage Readings (PPMv) 

Cycle Temperature Static Condition Dynamic Condition 
r---~--------~~----+---~~--~----~---

-~ 

Number (F) Avg. Max. Avg. Max. 

0 Ambient 0.3 0.3 0.3 0.3 

5000 Ambient 0.1 0.4 0.4 0.6 

10000 Ambient 0.1 0.6 0.1 0.1 

15000 Ambient 1.1 2.8 0.5 0.7 

20000 Ambient 0.2 0.3 0.3 0.3 

25000 Ambient 0.2 0.3 0.1 0.1 

30000 Ambient 0.8 1.0 0.7 0.9 

35000 Ambient 0.3 0.5 0.3 0.4 

40000 Ambient 0.8 2.0 1.2 6.0 

45000 Ambient 1.5 1.8 1.1 1.7 

50000 Ambient 0.6 1.2 0.6 1.9 

55000 Ambient 0.2 0.3 0.1 0.2 

60000 Ambient 0.6 1.1 0.4 0.5 

65000 Ambient 1.0 1.2 1.0 1.4 

70000 Ambient 1.6 1.7 1.3 2.3 

75000 Ambient 0.8 1.6 1.0 1.2 

80000 Ambient 1.0 3.2 0.5 2.0 

85000 Ambient 0.6 0.7 1.9 10 

90000 Ambient 0.4 0.6 0.4 0.5 

95000 Ambient 1.2 1.6 1.1 1.4 

100000 Ambient 1.5 2.1 1.9 2.5 

100004 Helium Test 13.3 17.7 22.6 28.3 

Bonnet Gasket Leakage 

Leakage was measured at the bonnet/body seal 

at the start and end of the cycling. 

Measurements were below 1 PPMv. 

Witness 

92 East Elm Street, Yarmouth, Maine, 04096 USA 

www.yarmouthresearch.com 
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Yarmouth Research and Technology 

20000 
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lStatic Leakage Chartj 

~ Static Condition Avg. 
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92 East Elm Street, Yarmouth, Maine, 04096 USA 
www.yarmouthresearch.com 
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Valve Setup for Test 

Bonnet After 100,000 Cycles 

92 East Elm Street, Yarmouth, Maine 04096 USA 
www.yarmouthresearch.com 
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Yarmouth Research and Technology 

Valve Description: 2 inch Class 150 Fluoroseal Severe Service Plug Valve 

Cycle Number: 0 Date 

Time 

3:16:1.6 PM 
3:16:17PM 
3:.16:18 PM 
3:16:19 PM 
3:16:20 PM 
3:16:21 PM 
3:16:22 PM 
8:16:23 PM 
3:16:24 PM 
3:.16:25 PM 
3:16:26 PM 
3:16:27 PM 
3:16:28 PM 
3:16:29 PM 
3:16:30 PM 
:3:16:31 PM 
3:16:32 PM 
3:16:31 PM 
3:16:35 PM 
,'3:16;,)6 PM 

3:16:37 PM 
.3:16:38 PM 
3:16:39 PM 
3:16:10 PM 
3:16:41 PM 
3:16:42 PM 
3:16:13 PM 
3:16:44 PM 
3:16:r15 PM 
3:16:46 PM 
3:\.6:47 PM 
3:16:48 PM 
3:16:49 PM 
3:16:50 PM 
3:16:51 PM 
3:16:52 PM 
3:16:53 PM 
3:16:54 PM 
3:16:55 PM 
3:16:56 PM 
3:16:58 PM 
3:16:59 PM 
3:17:00 PM 
;3:17:01 PM 

3:17:02PM 
3:17:03 PM 
3:17:04PM 
3:17:05 PM 
3:17:06 PM 
.3:17:07 PM 
3:17:08 PM 
3:17:09 PM 
3:17:10PM 
3:17:11 PM 
3:17:12 PM 
3:17:13 PM 
.3:17:14 PM 
3:17:15 PM 
3:17:16 PM 
:3:17:17PM 

Averages-> 

Pressure 'femp. Sampling 

(psig) (deg. F) Rate (llm) 

'lcl9,9 73.0 1.0 

249.9 73.0 1.0 

249.9 73.0 1.0 

249.9 73.0 1.0 

219.8 73.0 1.0 

249.8 73.0 1.0 

249.9 73.0 1.0 

249.8 73.0 1.0 

249.8 73.0 1.0 

249.8 73.0 1.0 

249.8 73.0 1.0 

249.8 73.0 1.0 

249.8 73.0 1.0 

219.9 73.0 1.0 

249.8 n.o 1.0 

249.9 73.0 1.0 

219.9 73.0 1.0 

249.9 73.0 1.0 

249.8 73.0 1.0 

249.8 73.0 l.O 
249.9 73.0 1.0 

219.8 n.o 1.0 

249.8 73.0 l.O 

249.8 73.0 1.0 

249.9 73.0 1.0 

249.9 73.0 l.O 

249.9 73.0 1.0 

249.9 73.0 1.0 

249.8 73.0 1.0 

219.9 73.0 1.0 

249.8 73.0 1.0 

249.9 73.0 1.0 

249.9 73.0 1.0 

249.8 73.0 1.0 

2ri9.9 73.0 1.0 

249.9 73.0 1.0 

249.9 73.0 1.0 

249.9 73.0 1.0 

249.9 73.0 1.0 

249.8 73.0 1.0 

249.8 74.0 l.O 

2'19.9 n.o 1.0 

249.9 73.0 LO 
249.9 73.0 1.0 

219.9 73.0 1.0 

249.9 73.0 1.0 

249.8 73.0 1.0 

249.9 73.0 1.0 

249.8 73.0 1.0 

249.9 n.o 1.0 

249.9 73.0 1.0 

249.9 73.0 1.0 

249.9 73.0 1.0 

2ti9.9 73.0 1.0 

249.9 73.0 1.0 

249.9 73.0 1.0 

949.9 73.0 1.0 

249.9 73.0 1.0 

249.9 73.0 1..0 

249.9 73.0 1.0 

249.8 73.0 1.0 

Maximum-> 

92 East Elm Street, Yarmouth, Maine, 04096 USA 
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PPMv 
Reading 

0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.2 
0.3 
0.3 
0.3 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.3 
0.3 
0.3 
0.2 
0.2 
0.2 
0.2 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.2 
0.2 
0 . .3 
0.2 
0.2 
0.2 
0.2 
0.2 
0.3 

0.3 



Yarmouth Research and Technology 

Valve Description: 2 inch Class 150 Fluoroseal Severe Service Plug Valve 
Cycle Number: 0 Date 

Time 

.'3:22:10 PM 

.'3:22:11 PM 
3:22:12 PM 
.'3:22:1.'3 PM 
.'3:22:14 PM 
3:22:15 PM 
3:22:16 PM 
3:22:17 PM 
3:22:18 PM 
3:22:19 PM 
3:22:20 PM 
3:22:21 PM 
3:22:22 PM 
.'3:22:23 PM 
3:22:2r! PM 
3:22:25 PM 
3:22:26 PM 
:3:22:27 PM 
3:22:28 PM 
3:22:29 PM. 
3:22:31 PM 
.3:22:32 PM 
3:22:.'33 PM 
.3:22:34 PM 
3:22:35 PM 
3:22:36 PM 
3:22:37 PM 
3:22:38 PM 
3:22:39 PM 
3:22:40 PM 
3:22:41 PM 
3:22:42 PM 
3:22:43 PM 
3:22:44 PM 
3:22:45 PM 
3:22:16 PM 
3:22:47 PM 
3:22:48 PM 
3:22:49 PM 
8:22:50 PM 
3:22:51 PM 
3:22:58 PM 
3:22:54 PM 
3:22:55 PM 
3:22:56 PM 
3:22:57 PM 
3:22:58 PM 
3:22:59 PM 
3:2.'3:00 PM 
.'3:23:01 PM 
3:23:02 PM 
3:2.'3:03 PM 
.'3:23:04 PM 
3:23:05 PM 
3:23:06 PM 
3:23:07 PM 
3:23:08 PM 
3:23:09 PM 
3:23:10 PM 
3:23:11 PM 

Averages-> 

Pressure Temp. Sampling 
(psig) (deg. F) Rate (lim) 

250.7 75.0 1.0 
250.7 75.0 1.0 
250.7 75.0 1.0 
250.7 75.0 1.0 
250.7 75.0 1.0 
250.7 75.0 1.0 
250.7 75.0 1.0 
250.7 75.0 1.0 
250.7 76.0 1.0 
250.7 75.0 1.0 
250.7 75.0 1.0 
250.7 75.0 1.0 
250.7 75.0 1.0 
250.7 75.0 .1.0 
250.7 75.0 1.0 
250.7 75.0 1.0 
250.7 75.0 1.0 
250.7 75.0 1.0 
250.7 75.0 1.0 
250.7 75.0 1.0 
250.7 75.0 1.0 
250.8 75.0 1.0 
250.8 75.0 1.0 
250.8 75.0 1.0 
250.7 75.0 1.0 
250.8 75.0 1.0 
250.7 75.0 1.0 
250.8 75.0 1.0 
250.7 75.0 1.0 
250.7 75.0 1.0 
250.7 75.0 1.0 
250.7 75.0 1.0 
250.7 76.0 1.0 
250.8 76.0 1.0 
250.8 75.0 1.0 
250.8 75.0 .1.0 
250.8 75.0 1.0 
250.8 76.0 1.0 
250.8 76.0 1.0 
250.8 75.0 1.0 
250.8 76.0 1.0 
250.8 75.0 1.0 
250.7 75.0 1.0 
250.8 75.0 1.0 
250.7 75.0 1.0 
250.7 75.0 1.0 
250.8 75.0 1.0 
250.7 75.0 l.O 
250.8 75.0 1.0 
250.9 75.0 1.0 
250.9 75.0 1.0 
250.9 75.0 1.0 
250.8 75.0 1.0 
250.8 76.0 l.O 
250.8 75.0 1.0 
250.8 75.0 1.0 
250.8 75.0 1.0 
250.8 76.0 1.0 
250.8 76.0 1.0 
250.8 75.0 1.0 
250.8 75.2 1.0 

Maximum-> 

92 East Elm Street, Yarmouth, Maine, 04096 USA 
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PPMv 
Reading 

0.3 
0.3 
0 . .'3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0 . .'3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0 . .3 
0.3 
0.3 
0 . .'3 

0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0 .. '3 
0.3 
0.3 
0.3 
0.3 
0 . .'3 

0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
o.a 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 



Yarmouth Research and Technology 

Valve Description: 2 inch Class 150 Fluoroseal Severe Service Plug Valve 

Cycle Number: 5000 Date 

Time 

2'38,2 
2,38,22 

2,33,24 
2,38,25 'M 
2,38,26 M 

i M 
M 
M 

38,30 M 
2,38,3) 'M 
2'38'32 'M 
z,ss,33 

2,38,35 'M 
2,as,36 'M 
2'38''" 'M 
2,33,38 ?M 
2,as,s9 'M 

~M 
z,3SA2 'M 
2,ss,43 'M 
2,ss,41 'M 
,,,8,45 'M 
2,33,45 'M 
2,38,•!7 

,,,8,49 'M 
,,38,50 'M 
2,38,51 'M 
2,38,52 PM 
.'38,53 PM 

:,38,56 PM 
2,38,57 PM 
2,.38,58 PM 

2,:39,00. 

2,3! M 
2'39'05 'M 
z,39,o6 eM 
2,.39,07 'M 
2,39,os 

2,39' 'M 
2,39,1: 'M 
2,39,12 'M 
2,39,13 'M 
2,39,14 

2,39,16 CM 
2,39,1 'PM 
2'39,18 PM 
2,39,19 CM 

2,39,21 PM 
2,39,22 PM 

(p,ig) (~:;~, Rate (Um) 

249.7 74.0 
249.7 74.0 

74.0 
249.' 74.0 
249.6 74.0 l.O 
249.7 74.0 1.0 
249.6 

249.' 
249.' 
249.6 74.0 .. 0 
219.7 74. .0 
249.7 74.• .0 

74. 1 .. 
249. 73.• .0 
249. 74. .0 
249.7 74.· 
249.6 74. 
249.7 74. 

249.7 73. 
249.6 74. 
249.6 74.0 
2•!9. 7 74.0 l.O 
249.7 74.0 L.O 
249.6 74.0 

249. 74.0 
249.6 74.0 l.O 
249.6 74.0 L.O 
249.6 74.0 1.0 

49.6 74.0 .0 
49.6 .0 

74.0 
49.6 74.0 .0 

2•!9.6 74.0 .0 
249.7 74.0 .0 
249.7 74.0 .0 
249.6 74.0 .0 

l.6 
74.• 

249.6 74.· 
249.6 74. 
249.6 74. 
249. 7• 
249. 

249.6 74 
249.6 74. 
249.6 74. 
249.6 74. 
2•19.6 74.0 1.0 

74.0 
249.6 74.0 L.O 
249.6 74.0 1.0 
249.6 74.0 1.0 
249.7 74.0 1.0 

249.6 74.0 L.O 
249.6 74.0 1.0 
249.7 74.0 1.0 

92 East Elm Street, Yarmouth, Maine, 04096 USA 
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/PMv 

0.0 

0.0 

0.0 

l.2 

).4 
).4 

1.4 
0.3 

).3 
•.2 

0. 
0. 
0. 

0. 
0.0 
0. 
0. 
0.1 

0. 
1.2 
1.2 
).2 
l.2 
1.2 

•.2 
.3 

).2 
1.3 
1.2 
12 

0. 
0. 
0. 
0.1 
0.0 

0.0 
0.0 
0.0 
0.1 
0. 

0. 

o. 
0.4 



Yarmouth Research and Technology 

Valve Description: 2 inch Class 150 Fluoroseal Severe Service Plug Valve 
Cycle Number: 5000 Date 

Time 

2:40:40 PM 
2:40:41 PM 
2:40:42 PM 
2:40:43 PM 
2:40:44 PM 
2:40:45 PM 
2:40:46 PM 
2:40:47 PM 
2>10:48 PM 
2:40:49 PM 
2:40:50 PM 
2:40:51 PM 
2:40:62 PM 
2:10:53 PM 
2:40:55 PM 
2:40:56 PM 
2:40:57 PM 
2:40:.58 PM 
2:40:59 PM 
2:41:00 PM 
2:41:01 PM 
2:41:02 PM 
2:41:03 PM 
2:11:04 PM 
2:41:05 PM 
2:41:06 PM 
2:41:07 P:rvi 
2:41:08 PM 
2:41:09 PM 
2:41:10 PM 
2:41:11 PM 
2:41:12 PM 
2:41:13 PM 
2:41:14 PM 
2:41:1.5 PM 
2:41:16 PM 
2:41:18 PM 
2:11:19 PM 
2:41:20 Pl\f 
2:41:21 PM 
2:41:22 PM 
2:41:23 PM 
2:41:24 PM 
2:41:25 PM 
2:41:26 PM 
2:41:27 PM 
2:41:28 PM 
2:11:29 PM 
2:41:30 PM 
2:41:31 PM 
2:11:32 PM 
2:41:33 PM 
2:41:34 PM 
2:11:35 PM 
2:41:36 PM 
2:41:37 PM 
2:41:38 PM 
2:41:40 PM 
2:41:41 PM 
2:11:42 PM 

Averages-> 

Pressure Temp. Sampling 
(psi g) (deg, F) Rate (lim) 

249.6 73.0 1.0 
249.6 74.0 1.0 
249.6 74.0 1..0 
249.6 74.0 1.0 
249.6 74.0 1.0 
249.6 74.0 1.0 
249.7 74.0 1.0 
249.7 74.0 1.0 
249.7 74.0 1.0 
249.7 74.0 1.0 
249.6 74.0 1.0 
249.6 74.0 1.0 
219.7 74.0 1.0 
249.6 74.0 1.0 
249.6 71.0 1.0 
219.7 74.0 1.0 
249.6 74.0 1.0 
249.7 71.0 1.0 
249.6 74.0 1.0 
249.6 71.0 1.0 
249.7 74.0 1.0 
249.7 74.0 1.0 
219.7 74.0 1.0 
249.7 74.0 1.0 
249.7 74.0 1.0 
219.7 74.0 1.0 
249.7 74.0 1.0 
219.7 74.0 l.O 
249.7 74.0 1.0 
249.7 74.0 1.0 
249.7 74.0 1.0 
249.7 71.0 1.0 
249.7 74.0 1.0 
249.7 74.0 1.0 
249.7 74.0 1..0 
249.8 74.0 1.0 
249.7 74.0 1.0 
249.7 74.0 1.0 
249.7 71.0 1.0 
219.7 74.0 1.0 
249.7 74.0 1.0 
249.6 71.0 1.0 
249.6 74.0 1.0 
249.7 71.0 1.0 
249.7 74.0 1.0 
249.7 74.0 1.0 
249.7 74.0 1.0 
249.6 74.0 1.0 
249.7 74.0 1.0 
249.8 74.0 1..0 
249.7 74.0 1.0 
249.7 74.0 1.0 
2;J9.7 74.0 1.0 
249.7 74.0 1.0 
249.7 71.0 1.0 
219.7 74.0 1.0 
249.6 74.0 1.0 
249.7 74.0 1.0 
249.7 74.0 1.0 
219.7 74.0 1.0 
249.7 74.0 1.0 

Maximum-> 

.92 East Elm Street, Yarmouth, Maine, 04096 USA 
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PPMv 
Reading 

0.2 
0.2 
0.2 
0.2 
0.2 
0.1 
0.1 
0.1 
0.2 
0.3 
0.1 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.1 
0.4 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.4 
0.4 
0.4 
0.4 
0.1 
0.5 
0.6 
0.6 
0.6 
0.6 
0.6 
0.5 
0 . .5 
0.5 
0.5 
0.5 
0.4 
0.4 
0.3 
0.4 
0.4 
0.4 
0.4 
0 . .3 
0.3 
0.4 
0.4 
0.4 
0.4 
0.4 

0.6 



Yarmouth Research and Technology 

Valve Description: 2 inch Class 150 Fluoroseal Severe Service Plug Valve 

Cycle Number: 10000 Date 

Time 

12:46:58 PM 
12:46:59 PM 
12:47:00 PM 
12:47:01 PM 
12:47:02 PM 
12:47:03 PM 
12:17:04 PM 
12:47:05 PM 
12:47:06 PM 
12:47:07 PM 
12:47:08 PM 
12:47:09 PM 
12:47:11 PM 
12:47:12 PM 
12:47:13 PM 
12:47:11 PM 
12:47:15 PM 
12:47:16 PM 
12:47:17 PM 
12:47:1.8 PM 
12:47:19 PM 
12:47:20 PM 
12:47:21 PM 
12:47:22 PM 
12:47:23 PM 
12:17:24 PM 
12:47:25 PM 
12:47:26 PM 
12:47:27 PM 
12:47:28 PM 
12:17:29 PM 
12:47:30 PM 
12:47:31 PM 
12:47:32 PM 
12:47:34 PM 
12:47:35 PM 
12:47:36 PM 
12:4.7:37 PM 
12:47:38 PM 
12:47:39 PM 
12:17:40 PM 
12:47:11 PM 
12:47:42 PM 
12:47:43 PM 
12:47:44 PM 
12:17:45 PM 
12:47:48 PM 
12:47:47 PM 
12:17:48 PM 
12:47:,19 PM 
12:47:50 PM 
12:17:51 PM 
12:47:52 PM 
12:47:53 PNI 
12:47:54 PM 
12:17:55 PM 
12:47:56 PM 
12:47:58 PM 
12:47:59 PM 
12:18:00 PM 

Averages-> 

Pressure Temp. Sampling 

(psig) (deg, F) Rate (lim) 

250.4 74.0 1.0 

250.3 74.0 1.0 

250.3 74.0 1.0 

250.3 71.0 1.0 

250.3 74.0 1.0 

250.3 74.0 1.0 

250.3 74.0 \.0 

250.3 74.0 1.0 

250.3 74.0 1.0 

250.3 74.0 1.0 

250.3 74.0 1.0 

250.3 74.0 1.0 

250.3 74.0 1.0 

250.3 74.0 1.0 

250.3 74.0 1.0 

250.3 74.0 1.0 

250.3 74:0 1.0 

250.3 74.0 1.0 

250.2 74.0 1.0 

250.3 74.0 1.0 

250.2 74.0 1.0 

250.2 74.0 1.0 

250.2 74.0 1.0 

250.2 71.0 LO 

250.2 74.0 1.0 

250.2 74.0 1.0 

250.2 74.0 1.0 

250.2 74.0 1.0 

250.2 74.0 1.0 

250.2 74.0 1.0 

250.2 75.0 1.0 

250.2 74.0 1.0 

250.2 74.0 1.0 

250.2 74.0 1.0 

250.1 74.0 1.0 

250.1 74.0 1..0 

250.2 74.0 1.0 

250.1 74.0 1.0 

250.2 74.0 LO 

250.2 74.0 1.0 

250.1 74.0 1.0 

250.1 74.0 LO 

250.1 74.0 1.0 

250.1 74.0 l.O 

250.1 74.0 1.0 

250.1 75.0 1.0 

250.1 71.0 1.0 

250.1 74.0 1.0 

250.1 74.0 1.0 

250.1 71.0 1.0 

250.1 74.0 1.0 

250.1 74.0 1.0 

250.1 74.0 1.0 

250.1 74.0 1.0 

250.1 74.0 1.0 

250.1 74.0 \.0 

250.1 74.0 1.0 

250.1 74.0 1.0 

250.1 74.0 1.0 

250.1 74.0 1.0 

250.2 74.0 1.0 

Maximum-> 

.92 EaM Elm Street, Yarmouth, Maine, 04096' USA 

www.yarmuuthreb-earch.com 
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PPMv 
Reading 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.\ 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.2 
0.2 
0.2 
0.2 
0.3 
0.5 
0.6 
0.6 
0.5 
0.3 
0.2 
0.1 
0.1 
0.1 
0.1 
0.1 
0.0 
0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.1 
0.1 
0.0 
0.0 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

0.6 



Yarmouth Research and Technology 

Valve Description: 2 inch Class 150 Fluoroseal Severe Service Plug Valve 
Cycle Number: 10000 Date 

Time 

12:48:11 PM 
12:48:12 PM 
12:48:13 PM 
12:48:14 PM 
12:48:15 PM 
12:48:-16 PM 
12:48:1.7 PM 
12:48:18 PM 
12:48:19 PM 
12:48:20 PM 
12:48:21 PM 
12:48:22 PM 
12:<18:23 PM 
12:48:24 .PM 
12:48:25 PM 
12:48:26 PM 
12:48:27 PM 
12:48:28 PM 
12:48:29 PM 
12:48:30 PM 
12:18:31 PM 
12:48:33 PM 
12:<18:34 PM 
12:48:35 PM 
1.2:48:36 PM 
12:48:37 PM 
12:48:38 PM 
12:48:39 PM 
12:48:40 PM 
12:48:41 PM 
12:48:42 PM 
1.2:48:43 PM 
12:18:44 PM 
12:48:45 PM 
12:18:46 PM 
12:48:47 PM 
12:18:48 PM 
12:48:19 PM 
J.2:r!8:50 PM 
12:48:51 PM 
12:48:62 PM 
12:48:53 PM 
12:48:54 PM 
12:48:55 PM 
12:48:57 PM 
L2:48:58 PM 
12:48:59 PM 
12:49:00 PM 
.1.2:49:01 PM 
12:49:02 PM 
12:49:03 PM 
1.2:49:04 PM 
12:49:05 PM 
12:49:06 PM 
12:49:07 PM 
12:49:08 PM 
12:49:09 PM 
12:49:10 PM 
12:49:11 PM 
12:49:12 PM 

Averages-> 

Pressure Temp. Sampling 
(psi g) (deg. F) Rate (Ifm) 

250.0 75.0 1.0 
250.0 74.0 1.0 
249.9 75.0 1.0 
249.9 74.0 1.0 
249.9 74.0 1.0 
249.8 74.0 1.0 
249.7 74.0 1.0 
249.7 74.0 1.0 
249.7 74.0 1.0 
249.7 74.0 1.0 
249.7 74.0 1.0 
249.7 74.0 1.0 
249.8 71.0 1.0 
249.7 74.0 1.0 
249.7 74.0 1.0 
2t!9.8 74.0 1.0 
249.7 75.0 1.0 
249.7 74.0 1.0 
249.7 74.0 1.0 
249.7 74.0 1.0 
249.6 74.0 1.0 
249.6 74.0 1..0 
249.6 74.0 1.0 
249.6 75.0 1.0 
249.7 75.0 1.0 
219.6 74.0 1.0 
249.6 74.0 1.0 
249.6 75.0 1.0 
249.6 75.0 1.0 
249.6 74.0 1.0 
249.6 74.0 1.0 
249.6 74.0 1.0 
249.5 75.0 1.0 
249.5 74.0 1..0 
249.5 74.0 1.0 
249.5 75.0 .l.O 
249.5 75.0 1.0 
249.4 74.0 1.0 
249.5 74.0 1.0 
2-19.5 76.0 1.0 
249.5 74.0 1.0 
249.4 7<1.0 1.0 
249.4 74.0 1.0 
249.5 74.0 1.0 
219.4 74.0 1.0 
249.4 74.0 1.0 
249.4 74.0 1.0 
249.4 74.0 1.0 
249.1 74.0 1.0 
249.4 74.0 1.0 
249.3 74.0 1.0 
249.3 74.0 1.0 
219.8 75.0 1.0 
249.3 74.0 J..O 
249.3 74.0 1.0 
219.3 74.0 1.0 
249.3 74.0 l.O 
249.3 74.0 1.0 
249.8 74.0 1.0 
249.3 74.0 1.0 
249.6 74.2 1.0 

Maximum-> 

92 East Elm Street, Yarmouth, Maine, 04096 USA 
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PPMv 
Reading 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.0 
0.0 
0.1 
0.1 
0.0 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.1 
0.1 



Yarmouth Research and Technology 

Valve Description: 2 inch Class 150 Fluoroseal Severe Service Plug Valve 

Cycle Number: 15000 Date 

Time 

1.0,5 

10,5 

0•5 
10'50,35 M 

10•51 <M 
lA1 

o,soA >M 
o,50,41AM 

10160112 AM 

0'50'1 AM 
!0'50'4 . AM 

o,5o,41 AM 

10'50'18 AM 
\0150149 AM 

10,50'1 'AM 
m5oJ .AM 

·.'AM 
10,501 ''AM 

10150'5 AM 
m50,55AM 

1016011 'AM 
m5o,, ·p;-

m5o,, 1 All 

m5, 1M 
m51,o2A 

m5l,03AM 

m5l,04AM 

!0' 1'05 M1 

10,5LO 'AM 

\0'51 lAM 
m5 · . AI-

016l;_ .I A1 

0,51 '"' 
0151115 Al 

0151117 AM 
10,51,13 AN 

lAl 

1015\120 Al 
10,51,21 Al 

m51,23AM 
10,51,24 AM 

; Al'1 
10'5U6 AM 
m5U7 AM 

250.6 
250.6 
250.6 

250.6 
250.6 
250.6 
250.6 

25l&_ 
25 ),6 

250.6 
250.6 
250.6 
250.7 
250,6_ 
250.6 
250.6 
250.6 
250.6 
250.6 
250Jl_ 
250.6 
250.6 
250.6 
250.6 
250.6 

_25~ 

250.6_ 
250.6 
250.6 
250.6 
250.6 
250.6 

. 25()Jl_ 
250,6_ 
250.6 
250.6 
250.7 
250.7 

;o: 

21 
250.6 
250.6 
250.6 
250.6 
250.6_ 
250.6 
250.6 
250.6 
250.6 
250.0 
250.<3_ 
250.6 
250.6 
250.6 
250.6 
250_,_6_ 
250.6 
250.6 

2_50.6_ 

73. 

74" 
73. 
73. 
73.0 
74.0 
73.0 

_74.' 
74.0 
74. 

74. 

- 7:J,<l_ 
_74! 

74. 
74. 
73.• 
73. 

. 74. 
74. 
73.0 
74. 
74.0 

73. 
_73Jl_ 

74. 
73.0 
73. 
73.0 
73.0 
73.0 
74.1 
74.0 

74. 
74.0 
74.0 
H.O 
7· 

73.1 

74.0 
73.0 

74. 

74.• 
71. 
74.· 
74.0 
74. 
7lQ_ 
74. 
73. 
74. 
74. 
74. 
74. 
74. 
74. 

732 

Rate (Vm) 

.0 
,o 
.0 
.0 
.0 

1. 

.0 

l.O 

l.O 

l.O 

l.O 
1.0 
l.O 
1.0 
\Jl_ 

.0 
l.O 

.0 
1.0 

.0 

1. 

.0 

.0 
.0 
.0 
,o_ 

.0 

.. 0 
c.O 

1.0 

92 East Elm Street, Yarmouth, Maine, 04096 USA 
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).5 

l.5 
1.5 
1.5 
1.4 
•.4 

0,±_ 
1.4 
1.4 
1.4 

0.1 
.5 

0.6 
0.8 

l.2 
.. 3_ 
.5 

1.7 
.. 9 

2.3 
2.5 

2. 
2.5 
2.2 

.9 
.. 5 
.. 2 

09_ 

0.6 
).6 

).7 
).8 

d_ 
1.5 
.. 5 
1.5 
1.7 

1.9 
1.8 

0. 

0.8 
0.7 
0. 
O_l 
0.7 
0. 

0. 
Ll 
2.8 



Yarmouth Research and Technology 

Valve Description: 2 inch Class 150 Fluoroseal Severe Service Plug Valve 
Cycle Number: 15000 

Time 

m51•36 AM 250.6 
10•5"-17 "' 250.6 
10•51 •38 '>M 250.7 
10;i1 •39 "\i 250.6 
10•5J •40 "' 250.6 
10•51•41 AM 250. 
10•51•42 AM 250.7 
10•51•43 250.7 
10~4 'II 250. 
10l51A6 250, 
10•5\A' 250. 
!Ol5US W 250. 

0•51•49 "' 250.6 
O•l 1•50 W >50.6 'M :50,6 

ll52 •\J\1 
!Oli 1>53 'li\1 :so. 

250.6 
10•51•55 AM 250. 
0•51>5 'AM 250. 

10•51•5 'Al 250.7 
250. 

0•5L5 'A! 2so. 
10•52•00 Al 250. 

m52•02 w 250. 
10•52•0 "' 250.7 
10•52•0· \M 250.7 
lO= \J\1 250. 
10li 2•0 ""' 

250. 

74.· 
74. 
73.0 
73.• 

_1_4• 
74. 
74. 
74.0 
73.• 

_'li,()_ 
_74.• 
74, 

74.• 

LO 

74.• 
74. 
73.> 
73.• 

74.• 

74.• 
74. 

LO 

10•52•09 AM 250. 74. 
10•52•10 AM 250.6 74. 
10•52•1 . AM 250.7 73.• 

_1_4. 
10>5>' 1M 74. 

l50. 73.• 
10•52•17 AM 250. 73.• 

"52•18 AM 250.7 74.0 
1.7 

"' ),7 7>.0 

250. 
250.7 
2EJ.7 

1.7 
),7 

l50.7 
250. 
250.7 
l50.7 
150.7 
l50._7 
l50.7 

250.7 
250.7 

74. 
74.· 
74, 
73. 

--"'· 
74. 
74. 
74.• 
74.• 
74. 

_1_4,0 
74. 
73. 
71.• 

_73.8 

LO 
L.O 
1.0 
LO 
1.0 
L.O 
L.O 

L.O 

L.O 

LO 

LO 
LQ_ 

LO 

L.O 

L.O 

1.0 
LO 

L.O 

LO 

1.0 

LO 

LQ_ 
L.O 

LO 

L.O 
1.0 
LO 
1Jl. 
1.0 
L.O 

92 East Elm Street, Yarmouth, Maine, 04096 USA 
u;ww.yarmouthresearch..com 

Date 5/10/2003 

1.7 
1.6 
1.6 

0.6 
1.6 
1.6 

0.6 

0.5 
).5 

.3 
).3 

0.3 

0 .. 

0.3 
).4 

1.4 

).6 
0.6 
).5 

1.4 
).4 

0. 

1.4 
1.3 

).4 
),4 

.4 
l.4 

0.5 
).5 

1.5 
1.4 

0.5-
0. 



Yarmouth Research and Technology 

Valve Description: 2 inch Class 150 Fluoroseal Severe Service Plug Valve 
Cycle Number: 20000 Date 

Time 

N4,04AM 
7,4,t05 

H4m 
7,44,08 
7,44,09 AM 
7A4,10AM 

7A4,13AM 
7,44,14 AM 
7AH5AM 

7A4'l7 AM 

7A4,19AM 
7A4'20 AM 

7,44,22 Al'II 
7,44,23AM 

7,44,25 AM 
,,44'26 Al'l! 
N4,2C AM 
N4,28AM 
7A4,29AM 
7'M30AM 

" 
7,44,32AM 
7,44,33 AM 
7,44,35 AM 
7A4,36AM 

,44,37 AM 
.,44,38AM 

7'44.40 AM 
7,44,41 AM 
7AH2AM 
NH3AM 
7A• IA!V 

7A4 'Al'l 
N4,4SAM 
7,44,49 AM 
7,44,50AM 
7,44,51 AM 

N4,53AM 
7,44,54 A!VI 
N4,55AM 
N4,56AM 
,,44,57 Al 

N,5,00Al 
7,45,01 Al 
7A5,Q2AM 
7A5'03 A!V! 

7,45,05 AM 
7,45,06 AM 

(p<ig) (~:;~) Rate (1/m) 

250.4 75.0 .0 
250.4 75.0 .0 

250.4 75.0 
250.4 75.0 
250.5 75.0 
250.4 75.0 

/4 75.0 
250.4 75.0 
250.4 75.1 
250.4 75.1 
250.4 75.• 

~.4 75.• 
.4 

250.4 75. 
250.4 75. 
250.4 75. l.O 
250.4 75. l.O 
250.4 75. l.O 

75. l.O 
250.4 75. 
250.4 75. l.O 
250.4 75.0 l.O 
2.50.4 75.0 1.0 
250.4 75.0 1.0 
250.4 75.0 .0 

.. 0 
250.4 75.0 .0 
250.4 75.0 .0 
250.4 75.0 .0 
250.4 75.0 
250.4 75.0 

:;:: 75.0 

" 
75.0 

250.4 75.0 
250.4 75.0 
250.4 75.0 
250.4 75.1 
250.4 75.1 

250.4 75.• 
250.4 75. 
250.4 75. 
250.4 75. l.O 
250.4 75. l.O 

250.5 75. l.O 
250.4 75. l.O 
250.5 75. l.O 
250.4 75. l.O 

i: 75.0 1.0 

75.0 1.0 
250.4 75.0 . 0 
250.4 75.0 .0 
250.4 75.0 .0 

75.0 .0 
250.4 75.0 
250.4 75.0 
250,4 75.0 .0 

92 East Elm Street, Yarmouth, Maine, 04M6 USA 
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PPMv 

0.2 
0.2 

/2 

/2 
/3 
).2 
.2 
•.2 
).2 
).2 
1.2 

0.2 
0.2 
0.2 
0.2 
1.2 
1.2 
1,2 
1.2 

0.2 
0.2 
0.2 
0. 

0.2 
/2 

).2 
/.2 
).2 

).2 

1.2 
0.2 
0.2 
0. 
0. 

0. 
0. 
0.2 
0.2 
0.1 

0. 
0 . 
0.2 
0.2 
0.2 
/.2 
).2 

0.2 
0.3 



Yarmouth Research and Technology 

Valve Description: 2 inch Class 150 Fluoroseal Severe Service Plug Valve 
Cycle Number: 20000 Date 

Time 

7A5'35 AM 
7A5,36AM 
N5,37 AM 
N5,39 AJ 

7A5.41 
7,45,42 Al 

7A5,44AM 
7A5.45 AM 
N5,46 AM 
7A5.47 AlYI 
7,15,•!8 
7,45,49AM 
7,15,50AM 
7A5,51 AM 
7,45,52 AlM 

7A5'53 AM 
7,45,54AJM 

7,45,58 AM 
7,45,59 AM 
7,, 
7,, 

7,, 
7A6,05AM 
7'46,06 AM 
7A6'07 AM 
7,45,08 AM 

7A6,10AM 
7,15,11 AM 
7,46,l2AM 
7'46,13 AM 
7'16'14 AM 

7A6,16Ml 
N6J 'AM 
7A6'18 AM 

(poig) 

250.4 
250.4 
250.4 
250.4 
250.4 
250.4 
250.4 
250.5 
250.4 

~5 

250.4 
250.4 
250.4 
250.5 

250.4 
250.4 
250.4 
250.4 
250.5 
250.5 

250.5 
250.4 
250.4 
250.4 
250.4 
250.5 

250.5 
250.4 
250.4 
250.5 
250.5 

250.4 
250.4 
250.4 
250.5 

250.4 
250.4 
250.5 
250.5 
250.5 
250. 
250.5 
250.5 
250.5 
250.5 
250.4 
250.4 
250.5 
250.4 
250.5 
250.5 

75. 
75. 
75. 
75. 
75. 

75. 
75. 
75. 
75. 

75. 
75. 
75. 
75. 
75. 

75. 
75. 
75. 
75. 
75. 
75. 

75. 
75. 
75. 
75. 
75. 
75. 

75. 
75. 
75. 
75. 
75. 
75. 
75. 

75. 
75. 
75. 
75. 
71 

75 

75. 
75. 
75.0 
75.0 
75,0 
75.0 
75.0 
75.0 
75.0 
75.0 
75,0 
75.0 
75.0 
75.0 

Rate- (lim) 

L.O 
L.O 
L.O 
L.O 
L.O 

L.O 
L.O 
L.O 
L.O 

L.O 
L.O 
L.O 
L.O 

L.O 
L.O 
L.O 
L.O 

L.O 
L.O 
1.0 
L.O 
L.O 
l.O 

1.0 
1.0 
1.0 
L.O 
1.0 
l.O 
1.0 

1.0 
1.0 
1.0 
1.0 

1.0 
.0 

1.0 
1.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 
1.0 

92 East Elm Street, Yarmouth, Maine, 04096 USA 
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PPMv 

.2 
).2 
).2 
).2 

).2 

).2 
).2 
).2 

0.2 

).2 
).2 
).2 
).2 

l.3 
.3 
.3 
.3 

).3 

l.3 

J.3 
).2 

.3 
l.3 
'-3 
).3 

).3 

.3 

.3 
l.3 
l.3 

.3 
).3 
l.3 
).3 

1.3 
.3 
.3 

1.3 
).3 

1.3 

'.3 ,_, 
1.3 
1.3 
1.3 
1.3 ,_, 
'.3 

0.3 
0.3 



Yarmouth Research and Technology 

Valve Description: 2 inch Class 150 Fluoroseal Severe Service Plug Valve 

Cycle Number: 25000 Date 

Thne 

1:.3f:i:19 PM 
1:35:20 PM 
1:35:21 PM 
1:35:22 PM 
1:35:23 PM 
1:35:24 PM 
1:35:25 PM 
1:35:26 PM 
l :35:27 PM 
1:35:28 PM 
1:35:29 PM 
1:35:30 PM 
1:35:31 PM 
1:35:32 PM 
1:35:33 PM 
1:35:34 PM 
1:35:35 PM 
1:35:.36 PM 
1:35:38 PM 
1:35:39 PM 
1:35:40 PM 
1:.35:41 PM 
1:35:42 PM 
1:3Ei:43 PM 
1:35:44 PM 
1:35:45 PM 
1:35:46 PM 
1.:35:47 PM 
1:35:48 PM 
1:35:49 PM 
1:35:50 PM 
1:35:51 PM 
1:35:52 PM 
1:35:53 PM 
1:35:54 PM 
1:35:55 PM 
1:35:56 PM 
1:35:57 PM 
1:3!5:58 PM 
1:35:59 PM 
1:36:01 PM 
1:36:02 PM 
1:36:03 PM 
1:36:04 PM 
1:36:05 PM 
1:36:06 PM 
1:36:07 PM 
1:36:08 PM 
1:36:09 PM 
1:36:10 PM 
1:36:11 PM 
1:38:.12 PM 
1:36:13 PM 
1::36:14 PM 
1:36:15 PM 
1:36:16 PM 
1:36:17 PM 
1:36:18 PM 
1:36:19 PM 
1:36:20 PM 

Averages-> 

Pressure Temp. Sampling 

(psig) (deg. F) Rate (lim) 

250.3 74:0 1.0 

250.3 74.0 \.0 

250.3 74.0 1.0 

250.3 73.0 1.0 

250.3 73.0 1.0 

250.3 73.0 1.0 

250.2 73.0 1.0 

250.2 73.0 1.0 

250.2 73.0 1.0 

250.3 73.0 1.0 

250.2 73.0 1.0 

250.3 73.0 l.O 

250.3 73.0 1.0 

250.3 74.0 1.0 

250.3 73.0 1.0 

250.3 74.0 1.0 

250.3 73.0 1.0 

250.3 73.0 1.0 

250.3 73.0 1.0 

250.3 74.0 1.0 

250.3 74.0 1.0 

250.3 7.'3.0 1.0 

250.3 74.0 1.0 

250.3 71.0 1.0 

250.3 74.0 1.0 

250.3 73.0 1.0 

250.3 74.0 1.0 

250.3 73.0 1.0 

250.3 74.0 1.0 

250.3 74.0 1.0 

250.3 74.0 1.0 

250.2 74.0 1.0 

250.2 74.0 1.0 

250.3 74.0 1.0 

250.3 74.0 1.0 

250.3 74.0 1.0 

250.3 74.0 1.0 

2S0.3 74.0 l.O 

250.3 74.0 1.0 

250.2 74.0 1.0 

250.2 73.0 1.0 

250.2 74.0 1.0 

250.3 74.0 l.O 

250.3 71.0 1.0 

2S0.3 74.0 1.0 

250.3 74.0 1.0 

250.2 74.0 1.0 

250.3 74.0 1.0 

250.3 74.0 1.0 

250.2 73.0 1.0 

250.3 74.0 1.0 

250.3 74.0 1.0 

250.3 71.0 1.0 

250.3 74.0 1.0 

250.3 73.0 l.O 

250.2 74.0 1.0 

250.2 73.0 1.0 

250.2 74.0 1.0 

250.3 74.0 l.O 

250.3 74.0 l.O 

250.3 73.7 1.0 

Maximum-> 

.92 East Elm Street, Yarmou.th, Maine, 04096 USA 
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PPMv 
Reading 

0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.1 
0.1 
0.2 
0.2 
0.1 
0.2 
0.2 
0.1 
0.2 
0.1 
0.1 
0.1 
0.2 
0.2 
0.2 
0.1 
0.1 
0.1 
0.1 
0.2 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.2 

0.3 



Yarmouth Research and Technology 

Valve Description: 2 inch Class 150 Fluoroseal Sevei'e Service Plug Valve 
Cycle Number: 25000 Date 5/12/2003 

Time 

L36'33 'M 

1,35, 'M 

L36' 'M 

L36,39 'M 

,36,41 'M 

'36A3 'M 

1'36A6 PM 
'.16A7PM 
'36AS 'M 

,35,51 ?M 
L16,52 'M 
Ll 

_1)36,56 'M 

"'"'' 'J\1 ,36,58 'M 
1,35,59 'M 
Lnoo 'M 
1,37,0 'M 

'"' 'M 

1,nog 

'"'13 

L3U5 'M 
1,n16PM 

'"'17 'M 

,n2o 'M 
'37'2: 'M 

Ln22 'M 

'"'28 'M 
1'..17,29 PM 
Ln30PM 

I-> 

250.3 
2511.3 
251 
250.2 
250. 
250.3 
2 1.3 
2. 1.3 

L3 
1.3 

250. 
250.3 
250.3 
251 
25[ 
250. 
250. 
250.3 
2 
2 

_H,O 
73.1 
73.0 
71.0 
74.0 
74.0 
74.0 
73.0 
74. 
73.0 
73.0 

710 
73.0 
7.3.0 

73.0 
73. 

73. 
250.. 74.0 
250.2 74. 
250 . .1 74.0 
250.3 73.0 
250.3 71.0 
251 . _74.0 
250.2 74.0 
250.3 7.1.0 
250.3 73.0 
250.3 73.• 
21 1.3 7.1.< 
21 74. 

21 _74. 

Rate (Urn) 
PP>:v 

0. 
0.1 
0.1 
0.1 
0.0 
0. 
0.1 
0. 
0.1 
0.1 
0. 
0.1 
0. 
0.1 
0.1 
0. 
0.1 
0.1 

0.1 
0. 
0.1 
0.1 
0.1 
0.1 
0. 
0.1 
0.1 
0. 

251 7:3.• 0. 
250.1 74. 0. 
250 . .1 74.0 0.1 
250. 73.• 
250. 71. 1.1 
251 . _]1,1 1.1 
250. 74. 
250.. 73.0 0.1 
250.3 74.• 0. 
250.3 74. 0. 
250. 74.0 0.1 

250. 7.1.• 0. 
250.3 74. 0. 
250.3 74. 0. 
25 1.3 73.• 
25 1.3 73.• 1.1 
25 1.3 _EO !R_ 1.1 
25 1,3 74.• 
250.3 74. 0. 
250.3 71. 0. 
250.3 74.• 0. 
250.3 __7.1Q_ 0.1 
250.3 73.6 L.O 0. 

,92 East Elm Street, Yarmouth, Maine, 04096 USA 
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Yarmouth Research and Technology 

Valve Description: 2 inch Class 150 Fluoroseal Severe Service Plug Valve 

Cycle Number 30000 Date 

Time 

n53o09PM 

12o53o13 'M 
12o53o14 PM 

12o53o15 PM 

12o53ol6 PM 
17_PM 

12o53o19 PM 

12o53o20 PM 
12o53o2· PM 

12o53o2:0 PM 

12o53o27 PM 

12o53o28 PM 
12o53o29 PM 

3oll0 

l2o5 o32 PM 

12o53o33 PM 

12o53o35 PM 

12o53o36 PM 

l2o53o39 PM 

12o63o10 PM 
12o53o41 PM 

12o53A2 PM 

12o53o• PM 

'M 
12o53o4 PM 

n5NSPM 

12o53A9 PM 
l2o53o50 PM 

12oC3o5 PM 

l2o!3o53 PM 

12o53o55 PM 
n53o56PM 

12o53o57 PM 

12o54o00 PM 
12o54o0. PM 

12o54o02 PM 

12o54o03 PM 

12o54;1J±PM 
l2o54o05 PM 

12o54o06 PM 

12o54o07 PM 

12o54o08 PM 
12o.5'tQ[J PM 

(psig) 

251.0 
261.0 

" .0 

2i l.O 
251.0 

251.0 
.0 

.0 

1.0 

51. 

21 

l.O 
251 
251.0 

51.0 

l.O 
.0 

251.0 

251.0 
.0 
.0 

1.0 
251.0 

251.0 
1.0 

25:. 

)51 
l.\1 
251.0 

051.0 
250.9 

Z51.0 
251.0 

Z51.0 

74. 
74. 
71.0 

1.0 

1.0 
1.0 

74.0 
74.0 

73 

'C4.0 
HO 
74.0 

HO 
l.O 

l.O 
74.0 

74. 
74. 

3.0 
.).0 

1.0 
1.0 

74. 

1.0 
4.0 

74.0 

HO 
71.0 

74.0 

l.O 
l.O 

74. 

74.0 

73.0 

73.8 

l.O 
l.O 
.0 
.0 

l.O 
1.0 

.0 
.0 

.0 

.0 

l.O 
l.O 

1.0 
l.O 
l.O 

_1.0 
1.0 
.0 

l.O 
1. 
1. 

.0 

.0 
.. 0 

l.O 

1.0 

1.0 

1.0 
1.0 
1.0 
1.0 

1.0 
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PPMv 

l.S 
l.S 

l.S 

l.S 
l.S 
).8 

l.7 

l.S 
l.S 
1.8 
1.9 
l.9 

1.9 
1.9 
1,8 

0,8 

1.8 

l.8 
l.S 

0.7 
l.7 
l.7 

).7 
l.S 

0.8 
0.8 
l.S 
)8 

0.8 
0.8 
0.8 
0.8 
0.8 

1.0 
.0 

0.9 
0.9 
0.9 

0.8 
l.S 

l.8 
).8 

1.8 
1.0 



Yarmouth Research and Technology 

Valve Description: 2 inch Class 150 Fluoroseal Severe Se1·vice Plug Valve 
C ·Ie Number- 30000 Date yc 

Time 

12,55,00 'M 
12,55,01 'M 
12,55,02 'M 

[2,55,04 
12,55,05 
12,55,06 
!2,55,07 'M 

12,55,09. ""-
12,55,10 'M 
12,55,1: 'M 
12,55,12 'M 
12,55,13 'M 

n55,15 ""-
12,55,16 'M 
12,55,17 'M 
)2,55,18 'M 
12,55,1 'M 
)2,55,2 'M 

,,55,: ""-
12'55'24 'M 
12'55'25 'M 
12,55,26 'M 
12,55,27 PM 
12,55,28 'M 

.. 
,,55,30 'JV1 

12,55,31 'M 
12,55,32 'M 
)2,55,33 'M 
12,55,34 PM 

,55,35 'M 

,,55,38 'M 
12,55,39 'M 
12,55,40 'M 
12,55,4 'M 
12,55,42 'M 

[2,55,44 
12,55,46 'M 
12,55,47 'M 
12,55,45 PM 
12,55,49 ?M 

[2,55,52 
12,55,53 
12,55,54 
12,55,5! PM 
12,55'5E 'M 

[2,55,58 
12,55,59 
,,,56,00 

12'56'01 PM 
'-> 

(p,ig) (~:;~) Rate- (V,;) 

251.0 74.0 .. 0 
2• L.O 1.0 .0 
2l !.0 .0 

L.O 1.0 1. 
2 51.0 Ul_ 
250.9 1.0 
251.0 74.0 .0 
2• L.O 73.0 .0 

1.0 7· .0 

-~ 
2 50.9 3.0 I. 
251.0 74.0 
251.0 74.0 
z, L.O 71.0 .0 

. 1.0 !.0 7• 

2l 1.0 
251.0 74.0 
251.0 74.0 

.51.0 !.0 
51.0 1.0 .0 
' L.O 1.0 .0 

-~ 
2l 1.0 .. 0 
251.0 74.0 
251.0 74.0 
251.0 74.0 .0 

51.0 2· 74.0 .0 
L.O 1.0 l.O 

2· ._,()_ ,, !.0 .0 
251.0 74.0 
251.0 74.0 

.51.0 74.0 
51.0 74.0 .0 

L.O 7· l. 

,, 
251.0 
251.0 HO 
251.0 1.0 
251.0 1.0 .0 

L.O 1.0 .0 

-~ 
251.0 ').0 .0 
25L.O 74.0 
251.0 73.0 
2i L.O 74.0 
2f 1.0 7· 

1.0 
251. 1,0 
251. !.0 7· 
251.0 74.0 
251.0 1.0 
25 .. 0 1.0 

1.0 4.0 .0 
251.9 1,0 ,o 
251.0 1.0 .0 
251.0 73.0 .0 
251.0 74.0 
251.0 73.9 1.0 
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).9 
).9 
).9 
).9 
JjJ_ 
).9 

).9 

).9 
).8 
).8 
).8 
).8 

) 8 

•.7 

0. 
•.7 
) 7 
).7 
).7 

•.7 
•.7 
).7 
).7 
).7 
JjJ_ 
).6 
).6 
).6 
).6 
).6 

).6 
).6 
).6 
).6 

0.7 
).6 
)6 

0.6 

1.6 
).6 
0.7 

•.7 
•.7 
).7 
0. 
0.7 
0.9 



Yarmouth Research and Technology 

Valve Description: 2 inch Class 150 Fluoroseal Severe Service Plug Valve 
Cycle Number: 35000 Date 

Time 

9,39,17 AM 
9,3,,18 Al 

,,39,20 Al 
,,39,2: Al 
9,39,22 AM 
9,39,23 AM 
,,39,24 
9,39,25 AM 
9,39,26 AM 
9,39,37 AM 
9,39,23 AM 
9,39,30 AM 

9,39,32 AM 
9,39,33 AM 
9,39,31AM 

. .. 

9,39,39 AM 
9,39,40 Alii 
9,39,41 Ml 
9,39,42 AM 
9'39A3AM 

9,39,45 AM 
9'39,46 AM 
9,39,47 AM 
9,39,49 AM 
9,39,49 AM 
9,39,50 AM 

9,39,52 AM 
9,39,54 AM 

,,39,55 ·"" 
9,39,56 AM 
9,39,57 AM 
9,39,53 AM 

g,4Q,OQ """ 
9,40,01 AM 
9,40,02 AM 
9,40,03 AM 
9,40,04 Ml 

9AO'O 'AM 
9,40,08 AM 
9,40,09 AM 
g,.ro,ro AM 

9A0'12 AM 
9A0,13AM 
9,,m11AM 
9A0,16 AM 
9,40,17 AM 
g,.m1SAM 
g,,o,19 Mr 

(p,ig) ;~:;~, Rate (Urn) 

250. 74. 1.0 

i 73. .0 
73. 
74.0 .. 0 

250. 73.0 .0 
250. 74.0 .0 
260.1 74.0 .. 0 

1.1 
250.1 73.0 
250 .. 74.0 
250. 73.0 
250. 710 
250. 73.0 

250.0 73.0 
250.0 74.0 
250. 73.0 
250. 73.0 
250 . 73.0 

260. 73.• 
260. 73.• 
250. 73.• 
2.50. 74.· 1.0 
250. 74. 1.0 
250. 74. 1.0 

250. 73. 1.0 
260. 73. LO 
250. 74. 1.0 
250.0 73. l.O 
250. 73. 1.0 
250.0 74.0 .0 

250. 74.0 .0 
250.1 H.O .0 
250.1 74.0 .0 
250.1 74.0 .0 
250.0 :.o 
250.1 

1.0 
250. 1.0 
250. 73.0 
260.0 74.0 
250.0 74.0 
250. 74.0 

250. 7.1.0 
250. 71.0 
250. 74.0 
250. 74.0 
250. 73.0 

250. 74.• 
250. 74.• l.O 

250. 71.• 1.0 
250. 74. 1.0 
250. 
250. 73. 1.0 
250. 74. 1.0 
250.1 73.5 LO 
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R~~~:g 
0.2 
0.2 
0.2 
1.2 
l.2 
).2 
).3 

1.3 
.3 
.3 

1.3 
).3 

).5 
).5 
),5 
0.4 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
o.: 
o.: 

" 
.3 

),3 
).3 
).3 

).3 

.3 

.3 
),3 
).3 
).3 

•.3 
•.3 

0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.5 



Yarmouth Research and Technology 

Valve Description: 2 inch Class 150 Fluoroseal Severe Service Plug Valve 
Cycle Number- 35000 Date 

Time 

9:40:42 Al\1[ 

9:40:43 Al\1[ 

9:40:44 Al\1[ 

9:40:45 ANI 
9:40:46 Al\1[ 

9:40:47 Al\11 
9:40:48AM 
9:40:49 Al\1[ 

9:40:50 Al\1[ 

9:40:51 AM 
9:40:52 .AM: 
9:10:53 Al\11 
9:40:54 AM 
9:40:55 Al\11 
9:10:56 Al\11 
9:40:57 AM 
9:40:58 Al\I 
9:40:59 AM 
9:41:00 Al\1[ 

9:41:01 Al\1[ 

9:41:03 AM 
9:41:04 Al\1[ 

9:41:05 AM 
9:41:06 Al\1[ 

9:11:07 Al\1[ 

9:41:08 Al\11 
9:41:09 Al\1[ 

9:41:10 AM 
9:41:11 Al\1[ 

9:41.:12 AM 
9:41:13 AM 
9:41:11 Al.VI 
9:41:15 i\J\.11 
9;;.11:16 Al\1[ 

9:41:17 AM 
9:41:18 Ml 
9:41:19AM 
9:41:20 AM 
9:-H:21 Al.Vl 
9:41:22 Al\1[ 

9:11:23 Al\1[ 

9:41:24 AM 
9:41:26 Al\1[ 

9:41:27 AM 
9:41:28 AM 
9:41:29 Al\1[ 

9:41.:.'30 AM 
9:41:31 ANI 
9:41:32 AM 
9:41:33 AM 
9:41:34 Al\1[ 

9:11:35 Al\11 
9:41:36 AM 
9:41:37 .'\l\1.[ 

9:41:38 AM 
9:41:39 AM 
9:41:10 MI 
9:41:41 Al\1 
9:41:42 AM 
9:41:43Ml 

Averages-> 

Pressure Temp. Sampling 
(psig) (deg. F) Rate (1/m) 

250.0 73.0 1.0 
249.9 73.0 1.0 
250.1 74.0 1.0 
2!50.1 74.0 1.0 
250.1 73.0 1.0 
250.1 73.0 1.0 
250.0 74.0 1.0 
250.1 73.0 1.0 
250.2 74.0 1.0 
250.1 74.0 1.0 
250.1 73.0 1.0 
250.1 73.0 1.0 
250.0 73.0 1.0 
250.1 74.0 1.0 
250.0 74.0 1.0 
2!50.1 74.0 1.0 
250.1 73.0 1.0 
250.1 74.0 1.0 
250.1 7-1.0 1.0 
250.1 73.0 1.0 
250.1 73.0 1.0 
250.2 74.0 LO 
2!50.1 73.0 1.0 
250.2 73.0 1.0 
250.1 73.0 1.0 
250.1 73.0 1.0 
250.1 74.0 1..0 
250.0 74.0 1.0 
250.0 73.0 1.0 
250.0 74.0 1.0 
250.1 73.0 1.0 
250.1 73.0 1.0 
250.1 73.0 1.0 
250.1 74.0 1.0 
250.1 73.0 1.0 
250.1 73.0 1.0 
250.1 7:3.0 1.0 
250.1 74.0 1.0 
250.1 73.0 1.0 
250.0 74.0 1.0 
250.1 74.0 1.0 
250.0 74.0 1.0 
250.0 74.0 1.0 
250.0 74.0 1.0 
250.1 74.0 1.0 
250.1 74.0 1.0 
250.0 73.0 1.0 
250.1 74.0 1.0 
250.0 73.0 1..0 
250.2 74.0 1.0 
250.1 73.0 1.0 
250.1 73.0 1.0 
250.2 74.0 1.0 
250.1 73.0 1.0 
250.0 73.0 .1..0 
250.0 74.0 1.0 
250.0 71.0 1.0 
250.1 74.0 1.0 
250.1 74.0 1.0 
250.0 73.0 1.0 
250.1 73.5 1.0 

Maximum-> 
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PPMv 
Reading 

0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.4 
0.4 
0.3 
0.4 
0.4 
0.4 
0.:3 
0.4 
0.4 
0.4 
0.3 
0.3 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.3 
0.4 
0.4 
0.4 
0.4 
0.4 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.4 
0.4 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.4 
0.3 
0.3 
0.4 



Yarmouth Research and Technology 

Valve Description: 2 inch Class 150 Fluoroseal Severe Service Plug Valve 

Cycle Number: 40000 Date 

Time 

H5AO Al'll 

H5A.:AM 

L\5A7 Al'l! 

7:55:1 I AM 

1:55:1 lAM 

1:55:5 AM 
1:51i: I i\J\1 

1:55:5 AM 

7:56:00 AM 
7:56:0' AM 
7:56:0 .AM 
7:56:0 AM 
7 AM, 
7:56:0. AM 
7:56:0; AM 
7:56:07 AM 
7:56:08 AM 

7:56:1 :AM 
7:56:11 AM 
7:56:1 ,AM 

7: 

7:5<: 'A 

7:56:21 AM 
7: •. 

7:56:2 AM 

7:56:27 \M 
7:56:28 \M 
7:56:2 \M 

7:56:33 M 

24C. 
247.0 
247.0 

246.9 
246.9 

247. 
24f. 

""''·' 24<·.9 
2411.9 

246.9 
216.9 
24'. 

2"''·' 
2411.9 
24".0 
246.9 

241 . 
24 

24 
24 1.9 
216.9 
246.9 
246.9 
241L9 

2"§.9 
24' 1.0 

2H9 
246.9 

246.9 

24<. 

24(. 

246.9 
246.9 

246.9 
i46. 

1"§.8 
?46.8 

246.9 
246.9 
246. 

246. 

246. 

246.8 
246.8 

246.9 

246.9 

246.9 

240.8 
24 

.Il-l 
24 

24 

74.· 

!.0 

!.0 
!.0 

1.0 
74.0 
74.0 
7-1.0 
71.0 
n.o_ 

l.O 

H.O 
74.0 
75.0 
75.0 
74.0 

_]1.0. 
74.0 
74.• 

74. 
74.• 

74.· 
74. 
74.0 
74. 
74. 

.J4. 
74. 
74. 
74.0 

74 

74.0 
74.0 
74. 
74. 
74. 
74. 
74.0 
74.0 
74.0 

74.0 
74.0 
74. 

Rate (Urn) 

.0 
1. 

l.Q_ 

1. 

l.O 
l.O 
.0 

l!J. 
.0 

1.0 
.0 

1.0 
.0 

1.0 
.0_ 
.0 
.0 
.0 
.0 

l.O 

L.O 

l.O 
L.O 
l.O 
l.O_ 
1.0 
l.O 
1.0 

l. 
1. 
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PPMv 

1.5 

).6 

0. 

o, 
0 .• 

0.6 
0.6 
0. 

_1), 
0 .. 

1.0 
.. 2 

1.' 

2. 
.s 
.5 
.4 

.6 
.. 6 
.4 

).7 

17 
).7 
0. 

.Jlc 

0.4 
1.4 

0.4 
1.4 

1.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.2 
0.2 

1.2 
0.8 
2.0 



Yarmouth Research and Technology 

Valve Description: 2 inch Class 150 Fluoroseal Severe Service Plug Valve 
Cycle Number: 40000 Date 

Time 

7'5JH2 
7,56,53 
7,56,54 
,,,,,55 1M 

''56 ~! 
7,57,00 1M 
,,57,01 1M 
7,57,02 UVI 

I: 1M:_ 
7·.57,04 1M 
7,57,05 ,\M 
7,57,06AM 

7,07 'M 
7' "'08 

,)0 

7,5U2AM 
7,57,14AM 
7,57,15 AM 
%H6 ~I 

7Sd8 ~I 
7K19 1M 
,,57,20 1M 
,,57,2: 1M 
,,57,22 1M 
,,57, 

7' 
7,57,27 AM 
7,57,23 AM 
7,57,29 AM 

,,57, "' 

""' 
7,57,34 AM 
7,57,36AM 

,,57,37 "" ,,,,,,8 1M 

7,5U9 1M 

'"''4 1M 7,57,42 AM 
7'57A3AM 
HN \M ,,, 

7,5N8AM 
7,57,19 AM 

246.9 
216.9 

246.8 
246.8 
216.8 

2· 
2· 
247. 
246.9 
246.9 

clll,9 
217.0 
247. 
216.9 
246.9 
246. 

7.0 
47. 

247.2 
247. 
247. 
246.9 
246. 
216.9 

46.9 
216.9 
247. 

46.9 
46. 

2· 
247. 
246.9 
246. 

2· 
2· ).9 
246.9 

·I6.9 
46. 

!7.2 
247.2 
247. 
246.9 
2· 

,, 
2· •.9 

246.9 
246.9 

247.0 

74.0 
74.0 

1.0 
74. 
74.0 

74 
74. 

74. 

74. 
74.0 

7~ 

74. 
74. 
74. 

74. 
74. 
74. 

74. 

7~ 

74. 

74. 

74. 

LO 

Rate (Vm) 

.0 
lJ)_ 
L.O 
LO 
l.O 
1.0 
L.O 
1,0 
l.O 
l.O 
1.0 
L.O 
lJl_ 
L.O 
1.0 
LO 
LO 
l.O 
LO 
LQ 
l.O 
LO 
l.O 
1.0 
l.O 

LQ 

LO 
l.O 
1.0 
LO 

1 

LO 
l.O 

I~ 

LO 

LO 

LO 

LO 

LO 

LO 

LO 
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PPMv 

0.6 

"'-
l.9 
2.3 
2. 
l.S 
1. 
'1,1 
2.9 
3.2 
l.3 
L2 

l2_ 
l.B 

).8 
).6 

).5 
[.9 

4.2 
6. 
5.6 

'h2 
•.s 

).8 

).6 
).5 

0. 

.3 
).3 
).3 
).3 

ld_ 
).3 

.3 

.3 
).3 

.3 
).3 
).3 

).3 

""-
).4 

.3 
).4 

0.3 
).3 

).4 
l.2 

6.0 



Yarmouth Research and Technology 

Valve Description: 2 inch Class l50 Fluoroseal Severe Service Plug Valve 
Cycle Number: 15000 Date 

'l'ime 

12:21AS 
l2:21:•19 OM 

12:2HO 'M 
12:21:5 'M 
12:21:52 'M 
12:2H3 

12:21:55 'M 
n21:56 'M 
12:21:57 'M 

'2L58 'M 
,21:59 'M 

::22:01 'M 
12:22:02 PM 
12:22:04 PM 
12:22:05 PM 
12:22:06 rM 
12:22:08 PM 
12:22:09 PM 
n22: lPM 
12:22: 'M 
l2:22:12 
12:22:13 'M 
12:22:14 'M 
12:22:15 'M 
n22:16 'M 
12:22:17 'M 
12:22:18 PM 
12:22:19 p 

>J'M 
12:22:2 PM 
12:22:22 PM 
12:22:23 PM 
12:22:24 PM 
12:22:25 PM 

12:22::30 PM 
12:22:31 PM 
12:22:32 PM 
12:22:33. PM 

12:22:36 PM 
12:22:37 PM 
12:22:38 PM 
12:22:39 PM 

>:40 

12:22:42 PM 
12:22:43 PM 
12:22:44 PM 
12:22:45 PM 

'M 
12:22A7 PM 
12:22:49 PM 
12:22:50 PM 

; -> 

(p,ig) (!:;~, Rate (Urn) 

72.0 
249.3 
249.4 72.> 

249.3 72.• 
249.3 72.0 
249.3 72.0 
249.3 
249.4 73.> 
249.3 72.> 

249.4 72.• 
249.3 72.· 

72. 

249.3 
249.3 72. 
249.: 72. l.O 

249.3 72. l.O 
249.3 72.0 

•19.3 72.0 

249.3 
249.2 72.0 ,0 
249.3 73.0 .0 
249.3 72.0 .0 
249.3 73.0 
2•!9.3 72.0 

72.0 
219.3 
249.2 720 .0 
249.3 72.0 .0 
2•19.3 72.0 
249.3 72.0 
249.3 73.0 

72.0 
249.2 72.> 

249.2 72.> 
249.3 72.• 

249.2 78.· 
49.2 72. 
49.2 " 1.0 

:49.3 
249.: l.O 
249.3 72. l.O 
249.3 73.0 1.0 
249.2 72.0 .0 

72.0 
249.2 
249.3 72. l.O 
249.2 72.0 1.0 
249.3 72.0 1.0 
249.3 72.0 .0 

72.0 
249.3 
219.3 72.0 .0 
249.2 72.0 .0 
249.3 73.0 
249.2 72.0 .0 
219.2 
249.2 72.0 
249.2 72.> 

249.3 72.• 
249.3 72.1 l.O 
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PPMv 

l.6 
l.6 
l.6 
1.5 
1.4 

l.2 
.3 

l.4 

1.6 
.6 

.. 6 
1.6 
1.6 
1.6 

.. 5 
c .. 5 
1.5 
1.5 
1.4 
1.4 

l.3 
1.4 
.3 
.4 

l.3 
1.4 

.. 5 
1.6 
.. 7 
..8 
.7 

.8 
.. 8 
.. 8 
.8 

.. 5 
1.4 
1.4 
1.4 

1.4 
1.5 

1.5 

1.5 
1.8 



Yarmouth Research and Technology 

Valve Description: 2 inch Class 150 Fluoroseal Seve1·e Service Plug Valve 
ClNb 45000 Dt yc e urn er: a e 

'fime 

1'~:23:18 PM 
12:23:19 PM 
12:23:21 PM 
12:23:22 PM 
12:23:23 PM 
12:23:24 PM 
12:23:25 PM 
12:23:26 PM 
12:23:27 PM 
12:28:28 PM 
12:23:29 PM 
12:23:30 PM 
12:23:31 PM 
12:2.3:32 PM 
12:23:33 PM 
12:23:34 PM 
12:23:35 PM 
1.2:23:36 PM 
12:23:37 PM 
12:23:38 PM 
12:23:39 PM 
12:23:40 PM 
12:23:42 PM 
12:23:43 PM 
12:23:14 PM 
12:23:45 PM 
12:23:46 PM 
1.2:23:47 PM 
12:23:48 PM 
12:23:19 PM 
12:23:50 PM 
12:23:51 PM 
12:23:52 PM 
12:23:53 PM 
12:23:54 PM 
12:23:55 PM 
12:23:56 PM 
12:23:57 PM 
1.2:23:58 PM 
12:2.'3:59 PM 
1.2:24:00 PM 
12:24:01 PM 
12:24:03 PM 
12:24:01 PM 
12:24:05 PM 
12:21:06 PM 
12:24:07 PM 
12:24:08 PM 
12:24:09 PM 
12:24:10 PM 
12:24:11 PM 
1.2:24:12 PM 
12:24:13 PM 
12:24:14 PM 
12:21:15 PM 
12:24:16 PM 
12:24:17 PM 
12:21:18 PM 
12:24:19 PM 
12:24:20 PM 

Averages~> 

Pressure Temp. Sampling 
(psig) (deg. F) Rate (lfm) 

249.3 73.0 1.0 
249.2 72.0 1.0 
249.3 72.0 1.0 
249.3 72.0 1..0 
249.8 72.0 1.0 
249.3 72.0 1.0 
249.2 72.0 1.0 
219.3 72.0 1.0 
249.3 72.0 1.0 
219.3 72.0 1.0 
249.2 72.0 1.0 
249.3 72.0 1.0 
219.2 72.0 1.0 
249.2 72.0 1.0 
249.2 72.0 1.0 
249.3 72.0 1.0 
249.2 72.0 1.0 
249.2 72.0 1.0 
249.2 72.0 l.O 
249.3 72.0 1.0 
249.3 73.0 1.0 
249.3 72.0 1.0 
2119.3 72.0 1.0 
249.3 72.0 1.0 
249 . .3 73.0 1.0 
219.2 72.0 1.0 
249.2 72.0 1.0 
219.2 72.0 1.0 
249.2 72.0 1.0 
249.3 72.0 1.0 
249.2 72.0 1.0 
249.3 72.0 1.0 
219.2 72.0 1.0 
249.3 72.0 1.0 
249.3 72.0 1.0 
249.3 73.0 1.0 
249.3 72.0 1.0 
249.3 72.0 1.0 
249.3 73.0 1.0 
249.2 72.0 1.0 
249.3 72.0 1.0 
249.3 72.0 1.0 
249.3 72.0 1..0 
249.3 72.0 1.0 
249.3 72.0 1.0 
249.3 72.0 1.0 
249.3 72.0 1.0 
249 . .'3 72.0 1.0 
249.3 72.0 1.0 
2r19.3 72.0 1.0 
249 . .'3 72.0 1.0 
249.3 72.0 1.0 
249.3 72.0 1.0 
249 . .'3 72.0 1.0 
249.2 72.0 1.0 
249.2 72.0 1.0 
249.2 72.0 1.0 
249.3 72.0 1.0 
249.3 72.0 1.0 
249.3 72.0 1.0 
249.3 72.1 1.0 

Maximum-> 
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PPMv 
Reading 

1.2 
1.2 
1.2 
1.2 
1.3 
1.3 
1.3 
1.3 
1.2 
1.2 
1..2 
1.2 
1.3 
1.3 
1.4 
1.6 
1.7 
1.6 
1.5 
1.4 

1." 
1.4 
1.5 
1.4 
1.3 
1.2 
1.1 
0.9 
0.9 
0.8 
0.8 
0.8 
0.7 
0.7 
0.8 
0.8 
0.8 
0.9 
0.9 
0.9 
l.O 
1.0 
1.0 
1.1 
1.1 
L.1 
1.1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.1 
1.1 
1.0 
1.0 
0.9 
1.1 
1.7 



Yarmouth Research and Technology 

Valve Description: 2 inch Class 150 Fluoroseal Severe Service Plug Valve 

Cycle Number: 50000 Date 

Time 

9:20:50 Mv1 
9:20:51 AM 

9:20:52 Mv1 

9:20:53 Al\1 

9:20:54 A1Vt 
9:20:55 AM 

9:20:56 A1Vt 
9:20:57 ANI 
9:20:58 A1Vt 
9:20:59 Al\1 

9:21.:00 A1Vt 
9:21:01 AM 

9:21:02 Al\1 

9:21:03 Mvl 

9:21:05 AM 

9:21:06 AM 

9:21:07 AM 

9:21:08 AlVI 

9:21:09 Al\1 
9:21:10 AM 

9:21:11 Alv1 

9:21:l2ANI 

9:21:13 AM 

9:21:14 Mv1 

9:21:15 AM 

9:21:16 A!VI 

9:21:17 Al\11 

9:21:18 AM 

9:21:19 A1VI 

9:21:20 AM 

9:21:21 AM 

9:21:22 AlVI 

9:21:23 AM 

9:21:24 AlVI 

9:21:25 Alvi 

9:21:27 AM 

9:21:28 Alv1 

9:21:29 AM 

9:21:30 AM 

9:21:31 Alvi 

9:21:32 AM 

9:21:33 AM 

9:21:34 AM 

9:21:35 AM: 
9:21:36 At\1 
9:21:37 AM 

9:21:38 AM 

9:21:39 AM 

9:21:40 A!VI 

9:21:41 AM 

9:21.:42 AM 

9:21:43 AM 

9:21:44 AlVI 

8:21:4f:) A11 

9:21:46 AM 

9:21:47 AM: 
9:21:48 Al\11 

9:21:49 AlVI 

9:21:51 AlV[ 

9:21:52 AM 
Averages-> 

Pressure Temp. Sampling 

(psig) (deg. F) Rate (lim) 

251.9 73.0 1.0 

252.0 73.0 1.0 

252.0 73.0 1.0 

252.0 73.0 1.0 

252.0 73.0 1.0 

252.0 73.0 1.0 

252.0 73.0 1.0 

262.0 73.0 1.0 

251.9 73.0 1.0 

251.9 73.0 1.0 

252.0 73.0 1..0 

252.0 73.0 1.0 

251.9 73.0 1.0 

252.0 73.0 1.0 

251.9 1a.o 1.0 

252.0 73.0 1.0 

252.0 n.o 1.0 

251.9 73.0 1.0 

251.9 73.0 1.0 

251.9 72.0 1.0 

252.0 73.0 1.0 

251.9 73.0 1.0 

252.0 73.0 1.0 

251.9 73.0 1.0 

252.0 72.0 1.0 

251.9 73.0 1.0 

251.9 73.0 1.0 

252.0 73.0 1.0 

252.0 73.0 1.0 

251.9 73.0 1..0 

252.0 73.0 1.0 

251.9 73.0 1.0 

252.0 73.0 1.0 

251.9 73.0 1.0 

252.0 73.0 1.0 

251.9 73.0 1.0 

252.0 78.0 1.0 

251.9 73.0 1.0 

251.9 73.0 1.0 

251.9 73.0 1.0 

251.9 73.0 1.0 

251.9 73.0 1.0 

251.9 73.0 l.O 

251.9 73.0 1.0 

251.9 7.3.0 1.0 

251.9 73.0 1.0 

252.0 73.0 1.0 

251.9 73.0 1.0 

251.9 73.0 1.0 

252.0 73.0 1.0 

252.0 73.0 1.0 

252.0 7.'10 1.0 

251.9 73.0 1.0 

251.9 73.0 1.0 

251.9 7.'3.0 l.O 

251.9 73.0 1.0 

252.0 73.0 1.0 

251.9 73.0 1.0 

251.9 73.0 1.0 

251.9 73.0 1.0 

251.9 73.0 1.0 
Maximlllll-> 
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PPMv 
Reading 

1.2 

1.1 
1.1 
0.9 
0.9 
0.8 
0.8 
0.7 
0.6 
0.5 
0.5 
0.4 
0.4 
0.3 
0.3 
0.3 

0.3 
0.3 

0.4 
0.4 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.4 
0.4 
0.4 
0.5 
0.8 
0.9 
0.8 
0.8 
0.7 
0.8 
0.9 
1.0 
l.O 
1.0 
0.8 
0.7 
0.6 
0.6 
0.6 
0.6 

0.6 
0.7 
0.6 
0.6 
0.7 
0.7 
0.7 
0.6 
0.6 

0.7 
0.7 
0.8 
0.8 
0.6 
1.2 



Yarmouth Research and Technology 

Valve Description: 2 inch Class 150 Fluoroseal Severe Service Plug Valve 
Cycle Number: 50000 Date 

Time 

9o22o AM 

9o22o13 AM 
9o22ol1 1M 

9o22o16 
9o22ol 
9o22ol8Al 
9o22o19 1M 
9o22o20 1M 

9o2 o22 1M 

9o22o24 1M 

9o!:2o26 M 

9o22o29 M 

9o22o31 1M 
9o22o3: 1M 

9o22o37 M 

9o22o39 AM 

'J2o47 1M 

9o2 lo5l 

'l2o54 1M 

9o23o00 AI 
33o0 AM 

·"''04 
9o23o05. 
9o23o06 AN 
9o23o07 AM 

1M 
9o2:L \_M 
9o23o 1M 
9o23o12 AM 

-> 

252.0 
252.0 
252. 

51.9 
52.0 

52. 
251.9 

52.0 
. 1.9 

52. 
251.9 
252. 

52.0 
2.0 

""-
. 3.0 

51.9 
252.0 

51.9 
. l.9 

C\l 
. 1.9 

251.9 
251.8 

51.9 
.51.9 

~ 
52.0 
52. 
51.9 

252.0 
.52.0 
.51. 

<i.L 
51 

l 9 
251.9 

.. 9 
.51.9 

.. 9 
o§\.9 

51.9 
252.0 
252.0 

52. 
252.0 
252.0 
$2.0 
'52.0 

~·' .. 9 
251.9 
251.9 

73.0 
73.0 
73.0 

3.0 
3.0 

.3.0 
73.0 

3.0 
3.0 

3.0 
.1.0 

73.0 
.:.o 

1.0 
73.0 

.1.0 

1.0 
73.0 

:.o 
.l.O 
i.Q_ 

.3.0 
3.0 
1.0 

73.0 
1.0 

1.0 
73.0 

1.0 

73.0 
3.0 

1.0 
73.0 

73.0 
73,fl_ 

Rate (V,;) 

,.0 
.0 

1.0 
.0 

1.0 

1.0 
.0 
.0 

l.O 
.0 

l.O 
.0 

1.0 
.0 

.0 

.0 

.0 

l.O 
.0 
.0 

.. 0 

.0 

.0 

.0 

.0 
.. 0 
.0 
.0 

.Jl 
.0 

.0 

.0 

.0 

.Jl 

.0 

1.0_ 
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PPMv 

.3 
).2 
).2 
).2 

.2 
).2 

l.2 
).2 
).2 

1.2 
).2 
).2 

).2 

).2 

).3 
).4 

•.1 

1,5 
).6 

.7 
).7 

).8 
1.8 
0.8 

).6 

).6 
l.5 
).6 

1.6 

).9 

1.2 
1.4 

l,i;, 
.7 

1.8 
1.9 

l.9 

.Jl. 
1.8 
.7 

o.6_ 
1.9 



Yarmouth Research and Technology 

Valve Description: 2 inch Class 150 Fluoroseal Severe Service Plug Valve 
Cycle Number: 55000 Date 

Time 

8A2,02AM 
g,.J2,03 AM 
s,42,o4AM 
8A205 AM 
8,42,06 AM 

8'42,08 AM 
s,42,09AM 
8'42,10 AM 
8A2,: .AM 

12AM 
8A2' 

8'42,15 AM 
8'42'16 AM 
8'"' 18 AM 

19AM 

SA: lAM 
8,42,22 AM 
8'42'23 AM 
3,42,24 AM 
8A2'25 AM 

8'42'27 AM 
8'42,28 AM 
8'42,29AM 
8,42,30 AM 
3,42,31 AM 
s,.12,32 AM 

8,42,34AM 
8A2'35 AM 
8'42'36 AM 
3,4237 AM 
3,42,33 AM 

s,42,44AM 
SA2,45AM 
8,42,46. 

8'4N8 A 
8'42,49 A 
8,42,50 
8A2'S: AM 
s,42,52AM 

AM 
8,42,54 Al\1 
3,42,55 AM 
SA2'56 AM 
SA2'57 AM 
s,,l2,58 AM 

8,43,00 ili'Vl 
3,43,01AM 
8,43,02 AM 
8,43,03 AM 

'-> 

(p,ig) (!:;~, Rate (Ym) 
. 0 

249.7 74.0 
249.8 75.0 
249.8 74.0 
249.8 74.0 

74.0 
249.8 74.0 
249.8 75.0 
249.8 75.0 
219.8 '"·0 
249.8 75.0 

249.8 75.' 
249.8 76.• 
249.8 75.• 
249.8 75. 1.0 
249.8 74. 1.0 

1.0 
249.8 74. 1.0 
249.8 74. .0 
2•19.8 74. . 0 
249.8 75. .0 
249. .0 

.. 0 
249. .0 
249. 
219.7 75.0 
249.8 75.0 
249.7 75.0 
249.8 75.0 
249.8 74.0 
249.8 74.0 
249.8 75.0 
249.8 74.0 
249.8 74.0 
249.8 74.0 
249.8 75.0 

l.O 

249. 74. 
249.8 75.• l.O 

249. 75.• l.O 

249.8 75. 1.0 
249.7 74. 1.0 
249.8 75. 1.0 

249.8 74. . 0 
2·19.8 75. . 0 
249.8 74. .0 
249.7 75.0 .0 
249.8 74.0 .. 0 

249.8 74.0 .0 
249.8 75.0 
219.8 74.0 
249.8 7.5.0 
249.8 74.0 
249.8 71.0 
249.8 74.0 
249.8 74.0 
249.8 74.0 
249.8 74.5 LO 
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R~!:.:. 
0 . 
0. 
0.2 
0.2 
0. 

0. 
0. 
0.2 

0 . 
0.2 
0.1 
0.2 
0.2 
0. 
0. 
0. 
0. 
0 .. 
1.2 
).3 

1.3 
).2 
.3 

).3 
).3 
).3 

•.3 

'·" 0.3 
0.3 
0. 

0 . 
o • 
0.3 
0.3 
0.2 
0.2 
0.2 
0. 
0.2 
0.2 
0.2 

l.2 
l.2 
l.2 

0.2 
0.3 



Yarmouth Research and Technology 

Valve Description: 2 inch Class 150 Fluoroseal Severe Service Plug Valve 
Cycle Number ~5000 Date ' 
Time 

8:43:50 fu\1 
8:43:51 AM 
8:43:52 AM 
8:43:53 AM 
8:43:54AM 
8:13:55 AM 
8:43:56 AM 
8:43:57 AM 
8:43:58 AM 
8:43:59 AM 
8:44:00 .Al'v"I 
8:11:01 AM 
8:44:03 AM 
8:44:04AM 
8:4,1:05 AM 
8:44:06 AM 
8:44:07 AM 
8:44:08 AM 
8:44:09 .L\]\.1[ 

8:14:10 AM 
8:44:11 Al\1[ 

8:c14:12 Al\11 
8:44:13 AM 
8:44:14 AM 
8:14:15 AM 
8:44:16 AM 
8:44:17 AM 
8:44:18 AM 
8:44:19 AM 
8:44:20 AM 
8:44:21 AM 
8:44:22 AM 
8:44:24 Al\11 
8:14:25 AM 
8:44:26 Al\1[ 

8:44:27 AM 
8:44:28 AM 
8:44:29 .Al'v"l 
8:4,1:30 AM 
8:44:31 Al\11 
8:11:32 .Al'v"I 
8:44:33 Al\11 
8:44:34 A1\11 
8:44:35 Al\11 
8:44:36 Al\11 
8:14:37 AM 
8:44:38 A.l\1 
8:44:39 AJ.l 
8:41:40 AM 
8:44:41 AM 
8:44:42 AM 
8:44:43 Al\11 
8:44:44 Alvl 
8:44:46 AM 
8:44:47 AM 
8:44:48 AM 
8:14:19 AM 
8:44:50 AM 
8:44:!51 AM 
8:44:52 AM 

Averages-> 

Pressure Temp, Sampling 
(psig) (deg. F) Rate (1/m) 

249.7 74.0 1.0 
219.7 75.0 1.0 
249.7 74.0 1.0 
249.7 74.0 1.0 
249.7 75.0 1.0 
249.7 74.0 1.0 
249.7 74.0 1.0 
249.6 74.0 1.0 
249.6 75.0 1.0 
249.6 75.0 1.0 
249.7 74.0 1.0 
249.6 75.0 1.0 
249.7 74.0 1.0 
249.7 74.0 1.0 
2<19.7 74.0 1.0 
249.7 74.0 1.0 
249.6 74.0 1.0 
249.7 74.0 1.0 
249.7 75.0 1.0 
2·19.6 74.0 1.0 
249.7 75.0 1.0 
249.7 74.0 1.0 
249.6 75.0 1.0 
249.6 74.0 1.0 
219.6 74.0 1.0 
249.6 74.0 1.0 
249.7 74.0 1.0 
249.6 74.0 1.0 
249.6 75.0 1.0 
249.6 74.0 1.0 
249.6 74.0 1.0 
249.6 74.0 1.0 
249.7 74.0 1.0 
249.7 74.0 1.0 
249.7 74.0 1.0 
249.6 75.0 1.0 
249.6 74.0 1.0 
249.7 75.0 1.0 
249.7 75.0 1.0 
249.6 74.0 1.0 
219.6 71.0 1.0 
249.7 75.0 1.0 
249.7 75.0 1.0 
249.7 74.0 1.0 
249.7 75.0 1.0 
249.7 74.0 1.0 
249.7 75.0 1.0 
249.7 75.0 1.0 
249.7 75.0 1.0 
249.7 74.0 1.0 
249.7 74.0 1.0 
219.7 71.0 1.0 
'149.7 74.0 l.O 
249.7 74.0 1.0 
249.7 74.0 1.0 
249.6 74.0 1.0 
249.6 75.0 1.0 
219.6 74.0 1.0 
249.7 74.0 1.0 
249.6 75.0 1.0 
249.6 74.3 1.0 

Maximum-> 
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PPMv 
Reading 

0.2 
0.2 
0.1 
0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.1 
0.1 
0.1 
0.1 
0.1 
0.2 
0.2 
0.2 
0.2 
0.1 
0.0 
0.0 
0.1 
0.1 
0.1 
0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.0 
0.1 
0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.1 
0,2 



Yarmouth Research and Technology 

Valve Description: 2 inch Class 150 Fluoroseal Severe Service Plug Valve 

Cycle Number: 60000 Date 

Time 

9;12;47 AM 250.' 74.0 

9;12;18 AM 250.7 74.0 

9;12;49 AM 25,.7 74. 

9;12;50 AM 1.7 74.0 

_ 9;l2S AM .1'l,(l 

· 9;12;52 AM 74. 

9;12;53 AM 1.8 74. 

9;12;54 AM 250.8 74.0 

9;12;58 AM 25 l.8 74. 

9;12;59 AM 250. 74.0 

9;J3;00AM 250.7 74.' 

9;13;0 '1M 
9;13;0 i AM 25 1_7 74. 

9; 250.7 74.• 

9;13;0 I AM 2E 74. 

9;13;0 I AM 2•' . 74. 

9;13; AM 2C 74. 

9;13; JAM 2[ 1.8 74. 

9;1H3AM 251.7 74. 

9;13;14AM 2SO. 74.0 

9;13; AM 2C l7 74. 

9;13;H AM 2E 71. 

_9;1:tl_U\J\1_ _.2' 1.7 75_, 

9;13;18 AM 21 1.7 74. 

9;13;1 'AM 250.' 74.0 

9;13;20 AM 250.7 74.0 

9;13;2: AM 250.7 71.0 

;c3;" \M 21 74. 

9; \M 74. 

.0 
1.0 
.. 0 

1.0 
_l.Q_ 

.. 0 
.0 
.0 

l.O 

l.O 
1.0 
l.O 
l.O 
l.O 
1.0 

5/19/2003 

PPJ\Iv 

0.6 
0.6 
0.6 
0.6 

'L6 
).5 

0.5 

).6 

1.7 

0 

0 

0 

1.6 
0.6 
0 
0 

0.5 
0.5 
0.5 

r----~9,,~, ~A~M---r~;~o·--~--~7~~--T---~---+---77-~ 
9; \M iO.' 74. 1.4 

9; ; AM 250.' 74.0 .0 0.4 

9;13;27 AM 250.7 74.0 .0 1.4 

9;13;28 AM 250.7 H .0 1.5 

9;13;: .0 1.4 

9;13;[ 250.7 75.0 . ,0 0.4 

9;13;35 AM 250.7 74.0 .0 1.4 

9;18;36 \M 250.7 74. .4 

9;13;37 250.7 74. 

-"' 74: 1.4 

9;13;39 2J 74. ).4 

250.7 74. 1.4 

9;13;4 AM 2.\0.7 74. •.4 

250.7 74. i.O 

9;13;-' I AM 250.7 _HJJ l.R_ •.4 

250. 74: i.O 1_4 

9;13;4,; AM 250. H 1.4 

250.7 74. 0.4 

9;13A7 AM 250.7 74. •.4 

9;13;48 AM 250.7 74. _().4 

'-> 250.7 74.1 LO 0.6 

92 East Elm Street, Yarmouth, Maine, 04096 USA 

www.yarmouthresearch.com. 

_1.1 



Yarmouth Research and Technology 

Valve Description: 2 inch Class 150 Fluoroseal Severe Service Plug Valve 
Cycle Number: 60000 Date 

Time 

9:14:28 AM 
9:14:30 AM 
9:14:31 AM 
9:14:32 AM 
9:14:33 AM 
9:14:34AM 
9:14:.35 AM 
9:14:36 AM 
9:1,1:37 AM 
9:14:38 MI 
9:14:39 AM 
9:14:40 AM 
9:14:41 Mf 
9:14:42 AM 
9:14:43AM 
9:14:44 AM 
9:14:45 AM 
9:14:46AM 
9:14:47 AM 
9:14:48 AM 
9:14:49 AM 
9:14:50 .AlV{ 
9:14:51 AM 
9:14:52 AM 
9:14:54 Alvl 
9:14:55 AM 
9:14:56 AM 
9:14:57 AM 
9:14:58 AM 
9:14:59 ANI 
9:15:00 AM 
9:15:01 AM 
9:15:02 ANI 
9:15:03 AM 
9:15:04 AM 
9:15:05 AM 
9:15:06 AM 
9:15:07 MI 
9:15:08 AM 
9:15:09 AM 
9:1.5:10 MI 
9:15:11 AM 
9:15:12 AM 
9:15:13 Al.\1 
9:15:14 AM 
9:15:15 AM 
9:15:17 AM 
9:15:18 Al\11 
9:15:19 AM 
9:15:20 AM 
9:15:21 AM 
9:15:22 AM 
9:15:23 AM 
9:1.5:24 AM 
9:15:25 AM 
9:15:26 AM 
9:15:27 AM 
9:15:28 AM 
9:15:29 AM 
9:15:30 AM 

Averages-> 

Pressure Temp. Sampling 
(psig) (deg. F) Rate (lim) 

250.7 74.0 1.0 
250.6 74.0 1.0 
250.6 74.0 1.0 
250.6 74.0 1.0 
250.6 74.0 1.0 
250.6 74.0 1.0 
250.6 74.0 1.0 
250.5 74.0 1.0 
250.6 74.0 1.0 
250.6 74.0 1.0 
250.6 74.0 1 .. 0 
250.6 74.0 1.0 
250.6 74.0 1.0 
250.6 74.0 !.0 
250.6 74.0 1.0 
250.6 74.0 1.0 
250.6 74.0 1.0 
250.6 74.0 1.0 
250.6 74.0 1.0 
250.6 71.0 1.0 
250.6 74.0 1.0 
250.5 71.0 1.0 
250.5 74.0 1.0 
250.6 74.0 1.0 
250.5 71.0 1.0 
250.6 74.0 1.0 
250.6 74.0 1.0 
250.6 74.0 1.0 
250.6 74.0 J..O 
250.6 74.0 1.0 
250.6 74.0 1.0 
250.6 74.0 1.0 
250.6 74.0 1.0 
250.6 74.0 1.0 
250.5 74.0 1.0 
250.6 74.0 1.0 
250.5 74.0 1.0 
250.6 74.0 1..0 
250.5 74.0 1.0 
250.6 74.0 1.0 
250.6 74.0 1.0 
250.6 7<1.0 1.0 
250.6 74.0 1.0 
250.6 71.0 1.0 
250.6 74.0 1.0 
250.6 74.0 1.0 
250.6 74.0 1.0 
250.6 74.0 1.0 
250.6 71.0 1.0 
250.5 74.0 1.0 
250.6 74.0 1.0 
250.6 71.0 1.0 
250.6 74.0 1.0 
250.6 74.0 !.0 
250.6 74.0 1.0 
250.6 74.0 1.0 
250.6 74.0 !.0 
250.6 74.0 1.0 
250.6 74.0 1.0 
250.6 74.0 1.0 
250.6 74.0 1.0 

Maximum-> 

92 East Elm Street, Yarmouth, Maine, 04096 USA 
www.yarmouthresea.rch.com 

5/19/2003 

PPMv 
Reading 

0.3 
0.3 
0.4 
0.3 
0.3 
0.3 
0.3 
0.4 
0.4 
0 . .3 
o.:J 
0.3 
0.3 
0.3 
0.3 
0.4 
0.3 
0.4 
0.4 
0.3 
0.3 
0.3 
0.4 
0.4 
0.4 
0.3 
0.3 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.5 
0.4 
0.5 
0.5 
0.5 
0.4 
0.5 



Yarmouth Research and Technology 

Valve Description: 2 inch Class l.''iO Fluoroseal Severe Service Plug Valve 

Cycle Number: 65000 Date 

Time 

_1:2~PM_ 

L2H7PM 

1:n59 'M 

1:28:00 'M 

:28:02 'M 
1:28:03 PM 
1:28:05 PM 
1:28:06 PM 

1:"" 'P"l 

1:28:14PM 
1:28:15 PM 
1:28:16 PM 
1:28:17PM 
L:2 18 PN 
1:2 U9 Pl'l 

_ 1:2 L:gtl PlY 
1:2 k2: PI 
1:28:22 PM 
1:28:23 PM 
1:28:24 PM 
1:28:25 PM 

=P"l 

:28:29 PM 
1:28:30 PM 
1:28:3 PM 
L:28:32 PM 
1:21:33 PM 

1:2< ::l§ PM 
:2f :36 PM 

1:28: 'PM 
1.28:38 PM 

1:28:40 
1:28:41 

1:28:42 
1:28:43 
1.28:44 PM 

L:28:45 PM 
1:28:4E 

1:2~ 

1:28:41 
1:28:4> 
L28:S: PM 
1:28:5: PM 
1:28:5,. PM 

1:28:56 PM 
1:28:57 PM 

'-> 

25_U_ 
251. 
251.2 
251. 
25!. 
25 . 
251. 
25:. 
251.2 
251.2 
251.2 

2!5Jd 
25 .2 

251 
251.2 
25 

251.2 
251. 
251.1 
251. 
25 .. 2 
25 .. 2 
25 ,1 
25 .. 2 

251.2 
251.2 
251.2 
251.2 

--~ 
251.2 
251. 
251.3 
25\.2 

251.2 
25\.2 

25'. 

25 ·"-
251.2 
251.2 
251.2 
251.2 
251.2 
25_1 
25 . 
251.2 
25\.2 

251.2 
251.2 

251 
251. 
251.2 
251.3 
2Sl. 
251 
251. 
251 
251.2 
251.2 

_llO 
l.O 

72.0 
72.0 
72.0 

72.0 
72.• 
72. 

72. 
72. 
7l 

72. 
72 

l.O 
LO 

'l.O 

l.O 
72. 
72.0 
72.0 
72.0 

72.0 
l.O 

72.0 
72. 
72 

72.0 
72.0 
72.0 
72.0 
72.0 

'IJ. 
72.0 
72. 
73. 
72.0 
72. 

72 
72. 

72. 
72 

72. 
72.0 
72.0 

l.O 
1.0 
l.O 
1.0 
1.0 

-1.0 
.0 
.0 

1. 

_1. 

_1. 

l.O 

l.O 
l.O 

- 1.0_ 
l.O 
1.0 
l.O 
1.0 

.0 
l. 
1. 

1. 
.0 
.0 

1. 

lc<l_ 

l.O 
1.0 

/)2 Ea.st Elm Street, Yarmouth, Maine, 04096' USA 

wwu;.yarm.outhresearch.com 

5/20/2003 

PPMv 

l.l 

l.2 

1. 

1.0 
.. 0 

0.9 
1.0 

1.0 
0.9 
0.9 
0.9 
0.9 
0.9 
0,9_ 
).9 

1.9 
0.9 
19 
1.9 
1.9 
LQ_ 
).9 

1.9 

l.O 

1. 

1.0 
1.0 
l.O 
0~ 
0.9 
1.0 

.0 

.0 
1.0 

.2 



Yarmouth Research and Technology 

Valve Description: 2 inch Class 150 Fluoroseal Severe Service Plug Valve 
Cycle Number: 65000 Date 

Time 

i29i39 

L29•42 'M 

•29•45 PM 
L29i46 PM 

L29AS PM 
c29A9 PIV!_ 

1i29i51 PM 
L2%2PM 

%7 'M 

•30•08 PM 

i30•15 M 
li3 116 'M 
111 •17 M 

il9 M 

i30•35 PM 

, -> 

(p<ig) 

25 
l.2 

.2 

25L2 
25 . 

2i 
21 l.2 

25:. 
25 
251.2 

. L.2 

251.2 
L.2 

. l.2 

.2 

.3 
251.2 
251.2 

L.2 
l.3 

,l,l_ 

.2 
L.2 

251.2 
l.2 

l.2 

IU. 
'l.2 

251.2 
251.2 

l.2 

""" 51.2 
251.2 
2.51.3 
251.2 
251.2 

72. 

72. 
1.0 

72. 
72. 

72. 
72. 

72. 
72. 

72. 

1.0 

72. 
72. 

1.0 
72. 

72.0 

;,o 

72. 
72.0 
72.0 
72.0 

Rate (Urn) 

1.0 
1.0 
L.O 

1.0 
L.O 
.0 

1.0 

L.O 
1.0 
1.0 
1.0 
.0 

1.0 
1.0 
1.0 

1.0 
1.0 
].0 

l.O 

1,0 
L.O 

1.0 
l.O 
l.O 
1.0 

L.O 
.0 

1.0 
1.0 

1. 

.. 0 
1.0 
1.0 
1.0 
ljl_ 
1.0 
1.0 

.0 
1.0 
1.0 

.0 
1.0 
1.0 

iJ2 East Elm Street, Yarmouth, Maine, 04096 USA 
u.Jww.yarmouthresearch,com 

5/20/2003 

PPMv 

).9 

1.0 

.. 2 
l.4 

..2 

.0 
1. 

1. 

.0 

1. 
L.O 
',4 



Yarmouth Research and Technology 

Valve Description: 2 inch Class 150 Fluoroseal Severe Service Plug Valve 
Cycle Number: 70000 Date 

Time 

4:02:04 PM 
4:02:05 PM 
4:02:06 PM 
4:02:07 PM 
4:02:08 PM 
4:02:09 PM 
4:02:10 PM 
4:02:11 PM 
4:02:12 PM 
1:02:13 PM 
4:02:14 PM 
4:02:15 PM 
1:02:16 PM 
4:02:17 PM 
4:02:18 PM 
r1:02:19 PM 
4:02:20 PM 
4:02:21 PM 
1:02:22 PM 
4:02:23 PM 
4:02:24 Th1 
4:02:26 PM 
4:02:27 PM 
r1:02:28 PM 
4:02:29 PM 
4:02:30 PM 
4:02:31 PM 
4:02:32 PM 
4:02:33 PM 
4:02:34 PM 
4:02:35 PM 
c!:02:36 PM 
4:02:37 PM 
4:02:38 PM 
4:02:39 PM 
4:02>10 PM 
1:02:41 PM 
4:02:42 PM 
1:02:43 PM 
4:02:44 PM 
4:02:1!5 PM 
1:02:46 PM 
4:02:47 PM 
1:02:18 PM 
4:02:49 PM 
4:02:51 PM 
4:02:52 PM 
4:02:.'53 PM 
4:02:54 PM 
r1:02:55 PM 
4:02:56 PM 
4:02:57 PM 
1:02:58 PM 
4:02:59 PM 
4:03:00 PM 
4:03:01 PM 
1:03:02 PM 
4:03:03 PM 
4:03:04 PM 
4:03:05 PM 

Averages~> 

Pressure Temp. Sampling 
(psig) (deg. F) Rate (lfm) 

249.9 75.0 1.0 
249.8 75.0 1.0 
249.9 75.0 1.0 
219.9 75.0 1.0 
249.9 75.0 1.0 
249.9 75.0 1.0 
249.9 75.0 1.0 
249.8 74.0 1..0 
249.9 74.0 1.0 
219.8 75.0 1.0 
249.8 75.0 1.0 
249.9 75.0 1.0 
2:19.8 75.0 1.0 
249.7 75.0 1.0 
249.9 75.0 l.O 
219.8 74.0 1.0 
249.8 75.0 1.0 
249.9 7.'5.0 l.O 
249.7 75.0 1.0 
249.8 75.0 1.0 
249.7 75.0 1.0 
249.7 75.0 1..0 
249.7 75.0 1.0 
249.9 75.0 1.0 
249.9 75.0 1.0 
249.9 75.0 1.0 
219.8 75.0 1.0 
249.8 75.0 1.0 
249.7 75.0 1.0 
249.9 75.0 1.0 
250.0 75.0 1.0 
219.9 74.0 1.0 
249.9 75.0 1.0 
249.9 75.0 1.0 
249.9 75.0 1.0 
249.9 74.0 1.0 
249.9 75.0 1.0 
249.8 75.0 1.0 
249.9 75.0 1.0 
249.9 75.0 1.0 
249.8 7.'5.0 1.0 
219.9 75.0 1.0 
249.9 75.0 1.0 
249.9 75.0 1.0 
250.0 75.0 1.0 
24.9.9 75.0 1.0 
249.8 75.0 1.0 
249.9 75.0 1.0 
249.9 75.0 1.0 
249.8 75.0 1.0 
249.8 75.0 1.0 
249.9 75.0 1.0 
249.9 75.0 1.0 
249.8 75.0 1.0 
249.8 75.0 1.0 
249.7 75.0 1.0 
219.8 75.0 1.0 
249.9 75.0 1.0 
249.8 75.0 1.0 
249.8 75.0 1.0 
249.8 74.9 1.0 

Maximum-> 

.92 East Elm Street, Yarmouth, Maine, 04096 USA 
www.yarmouthre8earch.com 

5/21/2003 

PPMv 
Reading 

1.7 
1..7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.6 
1.6 
1.6 
1.7 
1.7 
1.6 
1.6 
1.6 
1.6 
1.6 
1.5 
1.5 
1.5 
1.5 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.5 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.7 



Yarmouth Research and Technology 

Valve Description: 2 inch Class 150 Fluoroseal Severe Service Plug Valve 
Cycle Number: 70000 Date 

Time 

4,03,15 PM 
4,03,16 

4,03,19 
4,03,20 

•t03:21PM 
4:03:22 p 

4:03 :24 
4:0: :25 p 
4:03:26 PM 
4:03:27 PM 
4:03:28 p 

4:03:30 
4:03:31 p 
4:03:32 'M 
4:03:33 
4:C :3• 
1:C :3( 

:3( 
4:C :30 
4:03:38 p 
4:03:40 PM 
4:03:41 PM 
4:03:42 PM 
4:03:43 p 

4:03:45 
4:03:16 
4:03:47 'M 
4:03:48 'M 
4:03:49 'M 
4,03:50 p 

4,03:5> 

4:03:53 
4:03:54 p 
4:03:55 PM 
4:03:.56 PM 
4:03:57 

4:03:59. 
401:00 p 
4:04:0. PM 
•1:04:02 PM 
4: 4:0 l P. 

4: 4:C 
4:04,08. 

4:04:09 
4:0• 
1:0• 

4:04 l3 
4:04,14 p 
4:04:15 PM 
4:04:16 PM 

4:04'17 PM 
; -> 

(p,ig) (~:;~) Rate (Vm) 

219.9 75.0 
24! 75.0 

24! 75.0 
219 75.• 
249.8 75.> 
249.7 75.0 
249.8 

75.0 
249.7 75.0 
219.' 75.0 
249.8 75.0 
249.9 75.0 
249.8 

75.0 
249.8 75.0 
249.8 74.0 
249.9 75.0 
249.8 .0 
249.8 

249.9 
249.8 75.0 
249.7 75.0 .0 
249.9 75.0 
249.9 75.0 
249.9 75.0 
24! 75.0 
249.7 75.0 
249.8 75.0 
249.9 75.0 
249.8 75.0 
249.9 75. 

75 

75.0 
249.8 75.0 .0 
249.7 75.0 .0 
249.9 75.0 .0 

75.0 

75.0 
74.0 

2•19.8 75.0 .0 
249.8 75.0 
249.8 75.0 
249.8 .0 

75.0 
249.9 75.0 
219.8 75.0 .0 
249.8 75.0 .0 
249. .0 
249.8 .0 

249.7 .0 
249.8 75.0 .0 
249.9 75.0 .0 
249.9 75.0 .0 
249.8 .0 
249.8 74.9 .0 

92 East Blm Street, Yarmouth, Maine, 040,96 USA 
u.:ww.yarmouthresearch.com 

-> 

512112003 

PPMv 

1.5 
.5 

.5 
.. 5 
.. 6 

1.5 
1.6 
L.6 

L.6 
L.6 
L.6 
L.6 
1.6 

1.6 
L.5 
L.5 
1.6 
L.6 
1.6 
L.6 
L.6 
L.6 
.7 

1.7 
L.5 
t3 

.2 

.2 

l.3 
2. 

2. 
l.8 
l.4 

0.8 
0.8 

•.7 
•.7 
•.7 
1.7 
1.7 

'.7 
·.7 
1.7 
1.7 
1.7 

l.3 

2.3 



Yarmouth Research and Technology 

Valve Description: 2 inch Class 150 Fluoroseal Severe Service Plug Valve 

Cycle Number: 75000 Date 

Time 

9:14:09 AM 
9:14:10 Al\1 
9:14:11 Al\1 
9:1.4:12 Mvi 
9:14:13 AM 
9:11:15 AM 
9:14:16Alvf 
9;14;17 A1vf 
9:14:18 AM 
9:14:19 AM 
9:14:20 AM 
9:11:21 AM 
9:14:22 Al\1 
9:14:23 AM 
9:H:24MI 
9:14:25A1VI 
9:14:26 AM 
9:11:27 AM 
9:14:28 A1VI 
9:14:29 MI 
9:11:30 AM 
9:14:31 AM 
9:11:::12 MI 
9:14:33 AlVI 
9:14:34 AM 
9:11:35 AM 
9:14:36 AM 
9:14:38 M1 
9:14:39 AM 
9:14:40 AM 
9:14:41 AM 
9:14:42 AM 
9:14:43 AM 
9:14:44AM 
9:14:45 AM 
9:14:46 AM 
9;.14:47 Mvi 
9:1,1:48 AM 
9:14:49 A ... \'1 
9:14:50 AM 
9:11:51 M1 
9:14:52 AM 
9:14:53 AM 
9:14:54 A1VI 
9:14:55 M1 
9:14:56 AM 
9:14:57 Al\11 
9:14:58 .AIVf 
9:15:00 AM 
9:15:01 Al\11 
9:15:02 Mvi 
9:15:03 MI 
9:15:04AM 

9:15:05 AM 
9:15:06 AM 
9:15:07 A1\1 
9:15:08 AM 
9:15:09 AlV1 
9:15:10 AM 
9:15:11 AM 

Averages-> 

Pressure Temp. Sampling 

(psig) (deg. F) Rate (lim) 

249.8 74.0 1.0 

249.7 74.0 1.0 

249.7 74.0 1.0 

249.8 H.O 1.0 

249.7 74.0 1.0 

249.7 74.0 1.0 

249.4 74.0 1.0 

249.7 74.0 1.0 

249.6 74.0 1.0 

249.8 73.0 1.0 

249.8 74.0 1.0 

219.7 74.0 1.0 

249.7 71.0 1.0 

249.6 74.0 1.0 

219.7 74.0 1.0 

249.6 7'1.0 1.0 

249.6 74.0 1.0 

219.8 74.0 1.0 

249.6 74.0 1.0 

249.7 74.0 1.0 

249.7 74.0 1.0 

249.7 74.0 1.0 

219.7 73.0 1.0 

249.8 7;1.0 1.0 

249.7 74.0 1.0 

249.8 74.0 1.0 

249.6 71.0 1.0 

249.8 74.0 1.0 

249.7 74.0 1.0 

249.7 74.0 1.0 

249.6 74.0 1.0 

249.7 74.0 1.0 

249.6 74.0 1.0 

249.7 74.0 1.0 

249.6 74.0 1.0 

2'19.7 74.0 1.0 

249.6 73.0 1.0 

249.6 73.0 1.0 

249.6 73.0 1.0 

249.7 73.0 1.0 

249.8 73.0 1 .. 0 

249.6 74.0 1.0 

249.7 74.0 1.0 

249.7 74.0 1.0 

249.7 74.0 1.0 

249.7 74.0 1.0 

249.7 74.0 1.0 

249.8 73.0 1.0 

219.7 74.0 1.0 

249.6 74.0 1.0 

249.6 74.0 1.0 

249.8 74.0 1.0 

249.8 74.0 1.0 

249.7 74.0 1.0 

249.8 74.0 1.0 

2'19.7 74.0 1.0 

249.7 7r1.0 1.0 

249.8 74.0 1.0 

249.7 74.0 1.0 

249.7 74.0 1.0 

249.7 73.9 1.0 
Maximum-> 
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PPMv 
Reading 

0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.8 
0.8 
0.9 
0.9 
0.9 
0.9 
0.8 
0.8 
0.7 
0.7 
0.8 
0.9 
1.0 
1.3 
1.6 
1.5 
1.2 
0.9 
0.8 
0.8 
0.7 
0.7 
0.7 
0.7 
0.7 
0.8 
0.8 
0.8 
0.8 
0.7 
0.7 
0.7 
0.8 
0.8 
1.6 



Yarmouth Research and Technology 

Valve Description: 2 inch Class 150 Fluoroseal Severe Service Plug Valve 
Cycle Nmnber: 75000 Date 

Time 

9;16;19 AM 
9;15;20 AM 
9;15;2 AM 
9;15;22 1M 
9;15;23 

9;15;25 
9;15;26 
9;15;27 1M 
9;15;28 

9;15;30 
9;15;3 
9;15;32 AM 
9;15;34 'M 
9;15; 35 

9;15;38 
9;15;39 
9;15;40 
9;15;4 '" 9;15;42 
',i;43 

9;15;44 
9;)5;45 
9;15;46 AM 
9;15;47 JY! 
9;15;48 1M 
9;16; 49 1M 
9;15; 50 1M 
9;15" 1M 
9;J5;52 JYI 
9;15;53 AM 
9;15;54 AM 
9;15;5; AM 

15;5 1M 

U'il_ 
•)6;00 1M 

9;16;01 '" 9;16;02 1M 
9;16; 1M 
9;16; 

9;16; 

9;16;0 
9;16;08 AM 
9;16;09 AM 
9;16;10 LM 
9;16;11 llil 

U\1. 
9;)6;13 1M 
9;16;14 AM 
9;16;15 AM 
9;16;16 M 
9;16;17 M 

.M 
9;16;19 M 
9;16;21 AM 

(p•ig) ;~:;~, Rate (U,;) 

249.8 74. LO 
2•19.8 74. LO 
249.7 74. 
249.7 74. 1.0 
249.8 74. LO 

_!l49.8 74. l,Q_ 
249. 74. LO 
249.8 74.· 
249.8 73, LO 
249,8 74, LO 
~-
249. 74. 
249.9 74.· 
249. 74, 1.0 
249.9 74. 1.0 
2· 1,8 71. 

19. _2• 74. 
249.8 74.-
249,7 74. LO 
249,6 74. LO 
2•19.7 74. 

1.7 74. 

~ 74,• 
49, 74. 
49, 74, 

2•19. 74. 
249.7 74. 
249.7 74.• 
249,7 74. LO 

249, 74. 
249.8 74, 
249. 74.• 
249,8 74. LO 
219.7 74. LO 
24 ' 7-1. 

-"1 . 74.• 
24 . 74 
249.7 74. LO 
249,7 7•1. LO 
249.7 74, 
2- ).6 74. 1 

19.6 74, 
<9.7 74. 

249.7 74. 
249.6 74. 
249.7 74.• 
249.8 74, 
"19,8 74. 
249, 74. 
219.8 74. 
249.7 71. 
249.8 73, LO 
249.7 74, LO 

Jl49,8 74. 
249.8 74. 
249,8 74, 
249.7 74,0 l,Q_ 

FJ2 East Elm Street, Yarmouth,_ Maine, 04096 USA 
wwzv.yarmouthresearch.com 
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PPMv 

l.S 
).9 

0.9 
l.9 

).9 

1.9 
0,9 

cJJ. 
.0 
,0 

.0 
0.9 
1.9 

0,! 
_1),1 

l.9 
1.9 

0,9 
0.9 
),9 

\9 
1.9 

0,9 
0.9 
).9 

l.9 
0.9 

0.9 
l.9 

.0 

.0 

.0 

~ 
).9 

l.S 
0,8 

0.8 
l..9 

l.9 
.0 

_,2 
1.0 

'·' 



Yarmouth Research and Technology 

Valve Description: 2 inch Class 150 Fluoroseal Severe Service Plug Valve 

Cycle Number: 80000 Date 

Time 

9:15:14 M1 

9:15:15 Al\1 
9:15:16 AM 
9:15:17 Al\1 

9:15:18 Alvl 

9:15:19 AM 
9:15:20 Al\1 

9:15:21 Al\1 

9:Hi:22 Ml 

9:15:28 AlVI 
9:15:24Mvl 

9:15:25 AM 
9:15:26 AM 
9:15:28 AM 
9:15:29 AM 
9:15:30 Al\1 

9:15:31 Al\1 

9:15:32 Al\11 
9:15:33 Al\1 
9:15:34 AM: 
9:15:35 AM 
9:15:36 AM 
9:16:37 Mvl 

9:15:38 AM 
9:15:39 Ml 

9:15:40 ANI 

9:15:41. MI 
9:\.5:42 M1 

9:15:43 AM 
9:15:44 Al\1 

9:15:45 AM 
9:15:46 Al\1 
9:15:47 M1 

9:15:18 Al\1 
9:15:49 AM 

9:15:50 AM 
9:15:52 AM 
9:15:53AM 

9:1.5:54 AlVI 
9:15:55 AM 

9:15:56 AM 

9:15:57 Mil 
9:\6:58 M1 

9:15:59 AM 

9:16:00 MI 
9:16:01 AM 

9:16:02 MI 

9:1.6:03 A1VI 
9:16:04AM 

9:1.6:05 AM 

9:16:06 AM 
9:16:07 AM 

9:16:08 Al\1 
9:16:09 AM 
9:16:10 AM 

9:1.6:11 AM 
9:16:12 MI 

9:16:13 MI 

9:16:15 Al\1 
9:16:16 AM 

Averages-> 

Pressure Temp. Sampling 

(psig) (deg. F) Rate (lim) 

249.9 74.0 1.0 

249.9 74.0 1.0 

249.9 74.0 1.0 

249.9 74.0 \.0 

249.9 74.0 1.0 

249.9 74.0 1.0 

249.8 74.0 1.0 

249.9 74.0 1.0 

249.9 74.0 1.0 

2-19.9 74.0 1.0 

249.8 74.0 1.0 

249.8 74.0 1.0 

219.9 74.0 l.O 

249.8 74.0 1.0 

249.8 74.0 1.0 

219.9 74.0 1.0 

249.8 74.0 1.0 

249.9 73.0 J.O 

2'19.9 74.0 1.0 

249.9 73.0 1.0 

249.9 74.0 l.O 
949.9 74.0 1.0 

249.8 71.0 1.0 

249.7 74.0 1.0 

249.9 74.0 1.0 

249.8 74.0 1.0 

219.8 74.0 1.0 

249.8 71.0 1.0 

249.7 74.0 \.0 

249.9 74.0 1.0 

249.8 74.0 1.0 

219.8 74.0 1.0 

249.7 71.0 1.0 

249.9 74.0 l.O 
249.8 74.0 1.0 

249.8 74.0 1.0 

249.9 74.0 1.0 

249.8 74.0 1.0 

249.8 74.0 1.0 

249.8 74.0 1.0 

249.8 7-1.0 1.0 

249.8 74.0 \.0 

249.8 74.0 1.0 

249.9 74.0 1.0 

~H9.9 74.0 1.0 

249.8 71.0 1.0 

249.7 74.0 1.0 

249.8 74.0 1.0 

249.8 74.0 1.0 

249.8 74.0 \.0 

249.8 74.0 1.0 

249.9 71.0 1.0 

249.8 74.0 1.0 

219.9 74.0 \.0 

249.6 74.0 1.0 

249.8 71.0 1.0 

249.7 74.0 1.0 

219.8 74.0 l.O 

249.9 74.0 1.0 

249.9 74.0 1.0 

249.8 74.0 1.0 
Maximum-> 
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PPMv 
Reading 

3.2 
2.7 
2.8 
2.6 
2.0 
2.0 
1.9 
1.6 
1.3 
1.2 
1.1 
1.\ 
1.1 
1.0 
\.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
0.9 
0.9 
0.9 
0.9 
0.9 
0.8 
0.8 
0.8 

0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.6 
0.6 
0.5 
0.5 
0.5 
0.5 
0.5 
0.4 
0.4 
0.4 
0.4 
0.6 
0.7 
0.5 
0.1 
0.3 
1.0 
3.2 



Yarmouth Research and Technology 

Valve Description: 2 inch Class 150 Fluoroseal Severe Service Plug Valve 
Cycle Number: 80000 Date 

Time 

9:24:30 A1v1 
9:24:31 .AI.\11 
9:24:32 A1v1 
9:24:33 AM 
9:24:34 AM 
9:24:35 AM. 
9:24:80AM 
9:24:37 AM 
9:24:38 AM 
9:24:39 AM 
9:24:40 AM 
9:24:41 AM 
9:24:42AM 
9:24:43 ANI 
9:24:r.14AM 
9:24:45 AM 
9:24:46 AM 
9:24>17 Mf 
9:24:48 .AI.\11 
9:21:50 AM. 
9:24:51 MI 
fl:21:52 .AI.\11 
9:24:53 MI 
9:24:54 A11 
9:21:55 .A11 
9:24:.'56 Al\1 
9:i:l4:57 AM: 
9:24:58 AM 
9:24:59 AM 
9:25:00 AM 
9:25:01 AM 
9:25:02 AM 
9:25:03 AM 
9:25:04 AM 
9:25:05 AM 
9:25:06 AM 
9:25:07 AM 
9:25:08 AM 
9:25:09 A.c'Vl 
9:25:10 AM 
9:25:11 AM 
9:25:12 AM 
9:25:14 AM 
9:25:15 AM 
9:25:16 AM 
9:25:17 Alvi 
9:25:18 .Mvl 
9:25:19 ANI 
9:25:20 AM 
9:25:21 M'l 
9:25:22 AM 
9:25:23 AM 
9:25:24 AM 
9:25:25 AM 
9:2.'5:26 MI 
9:25:27 AM 
9:25:28 AM 
9:25:29 AM 
9:25:30 Al\1 
9:25:31 AM 

Averages-> 

Pressure Temp. Sampling 
(psig) (deg. F) Rate (lfm) 

249.9 71.0 1.0 
249.9 74.0 1.0 
249.9 74.0 1.0 
249.8 74.0 1.0 
249.9 74.0 1.0 
249.9 74.0 1.0 
249.9 74.0 1.0 
249.8 74.0 1.0 
249.9 74.0 [.0 
249.9 74.0 1.0 
250.0 71.0 1.0 
249.9 74.0 l.O 
219.8 74.0 1.0 
249.8 71.0 1.0 
249.9 74.0 1.0 
219.9 74.0 1.0 
249.9 71.0 1.0 
219.9 74.0 1.0 
249.9 74.0 1.0 
249.8 74.0 1.0 
250.0 74.0 1.0 
249.9 74.0 [.0 
219.8 74.0 1.0 
249.9 71.0 1.0 
249.9 74.0 1.0 
249.9 74.0 1.0 
250.0 74.0 ].0 
219.9 74.0 1.0 
249.9 71.0 1.0 
249.9 74.0 1.0 
249.9 71.0 1.0 
250.0 74.0 l.O 
249.9 74.0 1.0 
249.9 74.0 1.0 
219.9 74.0 1.0 
249.B 71.0 1.0 
249.7 74.0 1.0 
249.8 71-.0 1.0 
249.9 74.0 l.O 
250.1 74.0 1.0 
249.9 74.0 1.0 
250.0 74.0 1.0 
250.1 71.0 1.0 
249.9 74.0 1..0 
249.9 71.0 1.0 
250.0 74.0 1.0 
250.0 74.0 1.0 
249.9 74.0 1.0 
249.9 74.0 1.0 
2<19.9 74.0 1.0 
249.9 74.0 1.0 
249.9 74.0 1.0 
250.0 74.0 1.0 
250.1 71.0 1.0 
249.9 74.0 1.0 
249.9 74.0 1.0 
250.0 74..0 1.0 
250.0 74.0 l.O 
249.9 74.0 1.0 
250.0 74.0 l.O 
249.9 74.0 1.0 

Maximum-> 

92 East Elm Street, Yarmouth, Maine, 04096 USA 
www.yarmout.hresearch.com 

5/23/2003 

PPMv 
Reading 

2.0 
1.9 
1.7 
1.4 
1.1 
0.9 
0.7 
0.6 
0.6 
0.7 
0.7 
0.7 
0.6 
0.6 
0.5 
0.5 
0.4 
0.4 
OA 
o.s 
0.5 
0.5 
0.4 
0.1 
0.4 
0.5 
0.5 
0.5 
0.6 
0.5 
0.5 
0.6 
0.6 
0.5 
0.4 
0.1 
o.a 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
o.a 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.2 
0.5 
2.0 



Yarmouth Research and Technology 

Valve Description: 2 inch Class 150 Fluoroseal Severe Service Plug Valve 

Cycle Number: 85000 Date 

Time 

7:00:24 AM 
7:00:25 ANI 
7:00:26 ANI 
7:00:27 AM 
7:00:28 AM 
7:00:29 ANI 
7:00:30 AM 
7:00:31 AM 
7:00:32 ANI 
7:00:33 AM 
7:00:34 AM 
7:00::3S Al\1 
7:00:36 ANI 
7:00:37 AM 
7:00:38 ANI 
7:00:39 AM 
7:00:40 Al\1 
7:00:41 Al\1 

7:00:42 A!Vl 
7:00:43 ANI 
7:00:44 Al\1 

7:00:16 AM 
7:00:47 1\JYI 
7:00:48 MJ 
7:00:49 ANI 
7:00:50 Al\1 

7:00:51 Alvt 
7:00:52 ANI 
7:00:53 MJ 
7:00:54 ANI 
7:00:55 Al\1 

7:00:56 ANI 
7:00:57 ANI 
7:00:58 AlVl 
7:00:59 AlVI 
7:01:00 ANI 
7:01:01 A!Vl 
7:01:02 Al\1 

7:01:03 .Al\1 
7:01:04 Al\1 
7:01.:05 Al\1 

7:01:06 Alvl 
7:01:07 Al\1 

7:01:09 Al\1 

7:01:10 AM 
7:01:11 Al\1 

7:01:12 AlVI 
7:01:13 AM 
7:01:14MI 
7:01:15 AM 
7:01:16 AM 
7:01:17 AM 
7:01:18 Al\1 
7:01:19 AM 
7:01:20 AM 
7:01:21 Al\1 

7:01:22 AM 
7:01:23 AM 
7:01:24 ANI 
7:01:25 ANI 

Averages-> 

Pressure Temp. Sampling 

(p•ig) (deg. I?) Rate (lfm) 

248.5 74.0 1.0 

248.5 74.0 1.0 

248.5 74.0 1.0 

248.4 74.0 1.0 

248.5 74.0 1.0 

248.6 74.0 1.0 

248.7 74.0 1.0 

248.5 74.0 1.0 

248.6 74.0 1.0 

248.6 74.0 1.0 

248.5 74.0 1.0 

248.6 74.0 1.0 

218.5 74.0 L.O 
248.6 74.0 1.0 

248.6 74.0 1.0 

248 . .5 74.0 \.0 

248.7 74.0 1.0 

2,18.5 74.0 1.0 

248 . .5 74.0 1.0 

248.7 74.0 1.0 

218.5 74.0 1.0 

248.5 75.0 1.0 

248.7 74.0 1.0 

2'18.4 74.0 \.0 

248.5 74.0 1.0 

2·18.5 74.0 1.0 

248.5 74.0 1.0 

248.5 74.0 1.0 

248.4 74.0 1.0 

248.5 74.0 1.0 

248.5 74.0 1.0 

248.5 74.0 1.0 

248.5 74.0 1.0 

2·'18.5 74.0 1..0 
248.6 74.0 1.0 

248.5 74.0 1.0 

248.5 74.0 \.0 

248.5 74.0 1.0 

248.5 74.0 1..0 
248.5 75.0 1.0 

248.5 74.0 1.0 

248.5 71.0 \.0 

248.4 74.0 1.0 

218.5 74.0 1.0 

248.5 74.0 1.0 

248.5 74.0 1.0 

2·18.5 74.0 1..0 
248.5 74.0 1.0 

248.5 74.0 1.0 

218.5 74.0 1.0 

248.5 74.0 1.0 

248.5 74.0 1.0 

218.6 74.0 1.0 

248.5 71.0 1.0 

248.7 74.0 1.0 

248A 74.0 1.0 

218.5 74.0 \.0 

248.4 74.0 1.0 

248.5 74.0 1.0 

248.5 74.0 1.0 

248.5 74.0 1.0 

Maximum-> 
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PPMv 
Reading 

0.6 
0.6 
0.6 
0.6 
0.7 
0.7 
0.7 
0.7 
0.7 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.6 

0. 7 



Yarmouth Research and Technology 

Valve Description: 2 inch Class 1.50 Fluoroseal Severe Service Plug Valve 
Cycle Number: 85000 Date 

Time 

7:05:14 1M 

'' 

248.2 
248.2 
248.3 
248.1 

248.2 
248.2 
248.2 
248.2 

248.2 
248.2 
248.3 
248. 
248. 

218.: 
248.1 
248.2 
248.2 
2 1.0 

2 1.2 

1.3 

248.2 
248.1 
248.1 
248.2 
248.2 

24:1.3 
248.2 
248.2 
248.2 
248. 

'"'· 248. 
248. 
248.1 
248.1 
218.2 
248. 

I 248. 

248. 
248.2 
248.1 
248.1 
248. 
248.1 
248.2 
248.2 
248.3 
218. 
248.2 

248.2 

248.2 
248 .. 
248.2 

; -> 248.2 

74.0 
74.0 
74. 
7<1. 

~4.1 

74. 
75.0 
74.0 
74.0 

liJl. 
74.0 
74.0 
74.0 
74.0 
74.0 
71.0 
74.0 
74.0 
74.0 
74.0 
74. 
74. 

'7i! 
74. 
74.0 
74.0 
74.0 
74.0 
74.0 

~ 
74.0 
74.0 
74.0 
74.0 
74.0 
HO 

LO 
LO 
1.0 

75.0 
74.0 
75.0 

1.0 
.1..0 

1.0 
LO 

74.0 
74.0 
74.0 
74.0 

75.0 
74.0 
74.0 
74.0 
74.0 
71.0 
74.0 
74.0 
74.0 
74.0 
74.1 

.0 

. 0 

.0 

.0 

0 

.0 

.0 

.0 
.0 

.0 
,o 
.0 

.0 

.0 
.0 

.0 

.0 

.0 

.0 

.0 

1. 
. ..Q_ 
.. 0 
. 0 

.0 

.0 
..Q_ 

.0 
1.0 
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0.6 
0.6 
0. 
0. 

0 . 
0.5 
0.5 
0.7 
1.5 
3.5 
6.5 
9.3 

10.0 
10.0 
9.2 
6.5 
4.5 
3.3 
2.6 
2. 
1. 

1.8 
1.8 

.6 
.. 5 

.3 

.2 

.1 
1.0 
0.9 
0.9 

0.8 
0.8 
0.9 
0.9 

0.9 
0.9 
0.8 
0.8 
0.8 
0.8 
0.8 
0 . 
0.7 
0.7 
0.7 
0.7 
o: 
0.7 
0.7 
1.9 

10.0 



Yarmouth Research and Technology 

Valve Description: 2 inch Class 150 F1uoroseal Severe Service Plug Valve 

Cycle Number: 90000 Date 

Time 

7,33,35 AM 250. 74.0 

2c;(). 74.0 

7,33,3e AM 250. 74.0 

,33,39 AM 250.7 71.1 

UNO 'J'l 250.7 74.• 

7,33,41 \M 250. 74. 

\M ~ 74&_ 
250. H• 

7,,33.44 AM 250. 74. 

UN5 AM 250. 7 4. 

25 74.0 

7,33,50 AM 251 74. 

Rate (1/m) 

l.O 

l.O 
l.O 
l.O 
1.0 

_1. 
1.0 
..0 
.0 
.0 
.0 

.0 

5/25/2003 

0.4 
0.4 
0.4 
.M_ 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4_ 
0.4 
}.5 

0.6 

7,33,51 AM 250.' 74. 1.5 

2.50.6 74.0 ).5 

7,33,53 AM :50.1 74.0 1.4 

I AM ·""""- .0 l.4 

,33,57 AM 250.6 74.0 1.4 

7,33,53 AM 250.' 74.0 l.4 

7 33,59 AM 250. 75.0 l.1 

U4,00 AM 2,50. 75.0 1.4 

, AM ~ 74,0_ 1.0 _(1,4_ 

250. 74.0 0.4 

7,34,04 AM 250.6 HO l.4 

7,34,05 AM 250.6 74.0 1.0 0.4 

7,34,06 AM 250.7 74.0 l.O 0.4 

7,34,07 Al 250. 0.4 

'Al 25 . 1.0 0 

_:2,5 . I.Q_ 
25 . 
2515 71. 1.0 

250.6 74. 1.0 0.4 

250.6 74. 1.0 0.4 

250.6 "" 1.0 0.4 

250.5 74. 1.0 0.4 

~~.---r---;~:.·---+--~1~···~~--r---~~1.4~~ 
250.5 74. .0 0.4 

250.5 71. .0 1.4 

250.6 7• 0.4 

250.5 7• 0.4 

_:2,5 ),4 L 0_ 1,_4_ 

250,6 !.0 ).4 

25( 74. .0 1.4 

2.50.8 74.0 1.4 

250.6 74.0 ).4 

250.6 74.0 1.4 

250.6 74.0 ).4 

21 }.5 74.0 l.5 

250.5 74.0 ).6 

260.6 74 LO 0.6 

250.6 
250. ).5 

250.6 74. l.O 0.4 

92 East Elm Street, Yarmouth, Maine, 04096 USA 
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Yarmouth Research and Technology 

Valve Description: 2 inch Class 150 Fluoroseal Severe Service Plug Valve 
Cycle Number: 90000 Date 

Time 

7• 4•53 M 

7'.34' 58 ""'-
7•34•59 1M 
7•35•00 AM 
7'.35.ol 1M 

7•35•06 
7•35•08 

?.35•10 "' 
7•85• 1M 

7•35•13AM 
•35•14AM 

7•35•15 AM 
7•35•16AM 
7•35•17 UVI 

•35•35 
•35•36 

7:.15:37 A 
7•35:38 UVI 
7•'15•39 1M 

•35•4 ""'-
7:35:42 1M 
7:35:43 1M 

7•35•44 1M 
1M 
1M 

)50.6 

150.6 
150.5 
250.5 
250.5 

_250.6 
250.7 
250.8 
250.7 
250.6 

250.7 
250.6 
250.6 
250.6 
250.6 
250.6 
~.6 
250.9 
250.8 
250.8 
250.6 
250.6 
250.6 
~50.6 

250.6 
250.6 
250.6 
250.6 
250. 
250. 

"""· 250. 
250. 
250.8 
250.7 
250. 
250. 

_gi;(l. 
250. 
250. 
250.6 
250.7 
260.4 
250.6 

250.6 
250.7 
250. 
250. 

-"""· 
250. 
250.5 
260.6 
250.6 
250.6 

_250.6 
250.6 

H.O 

74. 
74.0 
H.O 
74.0 
74.0 
74. 
74.0 
74. 
74. 

7• 

H.O 
74 
74. 
74. 
74. 
74. 

74. 
74. 

74. 
74. 
74. 
74. 
74. 
74. 
74. 
74. 
74. 
74. 

74. 
74. 

74. 

74. 

74.• 
74 
74. 
74. 

74. 
75.• 
74.• 
74. 

74. 
74.• 

74.• 
74. 

7•. 

"' 74. 
74 

Rate (Um) 

1. 

1. 
.0 
.0 

1.0 

1. 

1.0 
[.0 

1.0 

1.0 
L.O 
LO 
L.O 
1.0 
[.()_ 

L.O 
L.O 
L.O 

1.0 
L.O 
[.()_ 

L.O 

1.0 
LO 
L.O 

L.O 

L.O 
[.()_ 

L.O 

LO 
L.O 

L.O 

L.O 
.0 

LO 

92 EaBt Elm Street, Yarmouth, Maine, 04096 USA 
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PPMv 

).5 
).5 

l.4 
).4 
).4 

).4 

).4 

l.4 
l.4 
l.4 

lA 
l4 
).4 
).4 

).4 

).4 

l.4 

l.4 
).4 

1.4 
0.4 
).4 

~4 
).4 

0.4 
0.4 
).4 

).4 

1.3 

'" 1.3 
.3 
.3 

1.4 
0.4 
0.4 

1.4 
.3 

0.3 
0.3 
0.3 
0.3 

_()_Cl 
0.3 
o.: 
0.3 
1.4 

0.4 

0.4 
0.3 
1.3 

0.3 



Yarmouth Research and Technology 

Valve Description: 2 inch Class 150 Fluoroseal Severe Service Plug Valve 

Cycle Number: 95000 Date 

Time 

'3508AM 

7,3515 AM 

U5.41 \M 

; -> 

25:. 

2! L.2 

2f 
2f 

251 
251. 

251.1 

25L 
251.1 
251.2 

251.0 
251.0 

l.O 

25:. 
25. 

25 

251. 
251.1 

.. 1 

LO 
250.9 

.0 

25L2 
251.1 

74. 

!.0 
5.0 

74.0 
74.0 

5.0 
1.0 
l.O 

74.0 
74.0 
75 
74.0 
74.0 
74.0 

7 . 

74.· 
74. 

7 . 

75. 

!.0 
5.0 

74.0 
l.O 

to 
l.O 

74.0 
7 LO 

LO 

LO 
LO 

74.0 
LO 

74.• 
_74.2 

Rate (Vm) 

LO 

l.O 
LO 
LO 

.0 

.0 

LO 
LO 
1.0 
LO 

LO 
LO 
.0 
.0 
.0 

.. 0 

.0 
.. 0 
.0 

.. 0 

_LO 

92 East Elm. Street, Yarmouth, Maine, 040.96 USA 
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512612003 

PPMv 

L.3 

L2 
L2 
L.3 
.4 

.4 
.4 

1.4 

.5 

.5 

.4 

.4 
.4 

.3 

.2 

.2 

.3 

.3 
L4 
.5 

1.6 

.. 3 

.. 3 

.. 3 

.. 3 

.. 3 

LO 

L2 
L6 



Yarmouth Research and Technology 

Valve Description: 2 inch Class 150 F1uoroseal Severe Service Plug Valve 
Cycle Number: 95000 Date 

Time 

251.0 
L.O 

251 
251.1 
251.0 
2• L.O 
2o 

21 
25 
251.1 

25 
251.0 
25lJl_ 
251.0 
25 
25 

. L.O 

25 
25 . 
2E .1 
2E L.O 

L.O 
2f 
25 
25 
25 

1.0 
L.O 

25 .3 
251.2 

25 
25 
25 

l.O 
1.2 

251.0 
25 

25 
25 
25 
21 
z, 

25 
251.0 
251.0 
251.0 

25 .. 0 

74.0 

74. 
75. 

.0 
.. o 
.0 

74. 
71.0 
75.0 

.0 

74.0 
74. 
74 . 
75.0 
74.0 

.. o 
74&_ 
74.0 
74. 
71. 
74.0 
75.0 

.0 

74Jl 
75. 
74. 
74. 

.0 

.0 
•. o 

71.0 
74. 
75. 

.0 

.0 
•. o 
&_ 

74.0 
74. 
74. 
75.0 
74.0 

!.0 
74,0 
74.0 
HO 

1.0 
1.0 

74.0 
74.0 
71'.0 
74.0 

1.0 
.2 

Rate (Vm) 

.0 
1.0 

&_ 
.0 
.0 
.0 
.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 
0 

&_ 
.0 
.0 
.0 
.0 
.0 
.0 
,o 
.0 

..0 
.0 
.0 
.0 
.0 
&_ 
.0 
.0 

1.0 
.0 
.0 
.0 
&_ 
.0 
.0 
.0 
.0 
.0 

.0 
.. 0 
.0 

1. 

.0 

.0 

&_ 
.0 

512612003 

PPMv 

1.3 

1.2 

•.9 

1.2 

1.2 
1.2 
1.2 

"' .3 
1.2 
1.2 
1.2 
1.3 

1.4 
1.4 
1.4 

'-> 1.4 
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Yarmouth Research and Technology 

Valve Description: 2 inch Class 150 Fluoroseal Severe Service Plug Valve 

Cycle Number: 100000 Date 

Time 

9o59o08 M 
9o59o09. M 

10. 
9o59o M 
9o59ol2 M 

9o59o14 \M 
9o59ol5 M 

9o59o1C \M 
9o59ol9 AM 
9o59o20 AM 
9o59o21 M 
9o59o22. M 

9o59o24 M 
9o59o25 "'' 9o59o26 AM 
9o59o27 M 
9o59o28 M 

9o59o30 i.M 
9o59o3l \M 
9o59o32 AM 
9o59o33 AM 
9o59o34 \M 

•9o35 \M 

9o59o30 \M 
9o59o38 \M 
9o.59o39 AM 

9o59o• ... 
9o69o• )AJ 

9o59o46AM 
9:59A7 AM 
9o59AS AM 
9o59o49 AM 

9o59:52 :AM 
9o59o53 AM 
9o59o54 
9o59:55 

9:59:58 
9o59o59 AM 
OoOOoOO AM 

10o00o01 A1 
o03. 

Oo00o05 A1 
l0o00o06 AM 
l0o00o07. 
lOoOOoO 

lOoOOol 
'·> 

(p,ig) (!:;~) Rate (Vm) 

260.5 72. 
2 1.5 72.0 
2 2.0 l.O 

50.6 2.0 
2· 50.5 2.0 
250.4 72.0 
250.5 72.0 l.O 
2 50.5 7 2.0 .0 

7: 
50.5 1.0 .0 

'OO.S 1..0 .0 
250.4 72.0 1.0 
!50.4 1.0 

1..0 

'1.50.5 
150.5 .0 

250.6 
1.5 

. 1.4 

. ).4 
150.5 
l50.4 
250.6 72.0 

1.5 

50.5 l.O 
:50.6 2.0 

250.5 72.0 L.O 
).5 72.0 L.O 
1.5 2.0 

2.0 l.O 
1.5 

150.4 '1..0 L.O 
150.7 1..0 1.0 

250.5 72.0 .0 

'150.· L.O 1.0 
150.! 1..0 1.0 

1.0 
1..0 

1.50.5 .0 

250.4 .0 
250.5 72.• .0 
'1.50.5 1..0 .0 

1..0 1.0 

150. .0 
250.6 
250.5 72. 
1.50.4 

1.0 

1.50.5 
250.5 l.O 

50.5 2.0 
2.0 
2.0 

50.5 2.0 
!50.5 2.0 L.O 

.92 East Elm Street, Yarmouth, Maine, 04096 USA 
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PPMv 

.l 

.2 
.. 5 

.5 

.4 
.. 3 
.2 
.2 

.2 
.3 

L.4 
.5 

L.7 

l.S 
.7 

L.6 

1.6 
.. 5 

1.5 
.4 
.4 

.. 3 
.4 
.4 
.4 

.. 5 

:.6 
L.6 
L.6 
.. 6 
1.6 

L.8 
l.9 
L.9 
L.S 

.7 
L.6 
1.6 
1.6 

L.6 
1.5 
2.1 



Yarmouth Research and Technology 

Valve Description: 2 inch Class 150 Fluoroseal Severe Service Plug Valve 
C l Number- 100000 Date yc e 

Time 

10:00:22 AM 
10:00:23 Arvi 
10:00:24AM 
10:00:26 AM 
10:00:27 Al\1 
10:00:28 AM 
10:00:29AM 
10:00:30 AM 
10:00:31 Al\1( 

10:00:32 AM 
10:00:33 AJYI 
10:00:34 AM 
10:00:35 AM 
10:00:36 AM 
10:00:37 AM 
10:00:38 .Al\1 
10:00:39 AM 
10:00:40 AM 
10:00:11 AM 
10:00:42 AM 
10:00:43 AM 
10:00:44 AM 
10:00:45 AM 
10:00:,16 Arvi 
10:00:47 AM 
10:00:49 AM 
10:00:50 AM 
10:00:51 AM 
10:00:52 AM 
10:00:53 AM 
10:00:54 AM 
10:00:55 AM 
10:00:56 Ml 
10:00:57 AM 
10:00:58 AM 
10:00:59 AM 
10:01:00 AM. 
1.0:01:01 AM 
10:01:02 AM 
10:01:03 .A...\1 
10:01:04 AM 
10:01:05 AM 
10:01:06 AM 
10:01:07 AM 
10:01:08 AM 
10:01:09 AM 
10:01:10 AM 
10:01:11 AM 
10:01:13 AM 
10:01:14AM 
10:01:15 AM 
10:01:16 AM 
10:01:17 AM 
10:01:18 AM 
10:01:19 AM 
10:01:20 ANI 
10:01:21 AM 
10:01:22 AM 
10:01:23 .AM 
10:01:21 Al.VI 

Averages-> 

Pressure Temp. Sampling 
(psig) (deg. F) Rate (lim) 

250.5 72.0 1.0 
250.3 72.0 1.0 
250.5 72.0 1.0 
250.4 72.0 1.0 
250.5 72.0 1.0 
250.4 72.0 1.0 
250.5 72.0 1.0 
250.5 72.0 1.0 
250.5 72.0 1.0 
250.5 72.0 1.0 
250.5 72.0 1.0 
250.5 72.0 1.0 
250.5 73.0 1.0 
250.5 72.0 LO 
250.5 73.0 1.0 
250.5 72.0 1.0 
250.5 72.0 1.0 
250.4 72.0 1.0 
250.1 72.0 1.0 
250.5 72.0 1.0 
250.5 72.0 1.0 
250.4 72.0. 1.0 
250.4 72.0 1.0 
250.5 72.0 1.0 
250.5 72.0 1.0 
250.5 72.0 1.0 
250.4 72.0 LO 
250.5 72.0 1.0 
250.4 72.0 1.0 
250.4 72.0 1.0 
250.5 72.0 1.0 
250.5 72.0 1.0 
250.5 72.0 1.0 
250.5 72.0 1.0 
250.5 72.0 1.0 
250.5 72.0 LO 
250.5 72.0 1.0 
250.6 72.0 1.0 
250.5 73.0 1.0 
250.5 72.0 1.0 
250.6 72.0 LO 
250.5 72.0 1.0 
250.4 72.0 1.0 
250.5 72.0 1.0 
250.5 73.0 1.0 
250.6 72.0 LO 
250.3 72.0 1.0 
250.5 73.0 1.0 
250.5 72.0 1.0 
250.5 72.0 1.0 
250.5 72.0 1.0 
250.5 72.0 1.0 
250.5 7.2.0 1.0 
250.5 72.0 1.0 
250.5 72.0 1.0 
250.6 72.0 1.0 
250.5 72.0 1.0 
250.5 72.0 1.0 
250.6 72.0 1.0 
250.5 72.0 1.0 
250.5 72.1 1.0 

Maximum-> 

.92 East Elm Street. Yarmouth, Maine. 040.96 USA 
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PPMv 
Reading 

1..4 
1.4 
1.4 
1.6 
1.8 
2.0 
2.2 
2.3 
2 . .3 
2.3 
2.4 
2.4 
2.5 
2.4 
2.4 
2.2 
2.1 
2.0 
2.1 
2.1 
2.1 
2.1 
2.0 
1.9 
1.8 
1.7 
1.7 
1.8 
1.8 
1.8 
1.9 
1.9 
2.0 
2.0 
2.0 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.0 
1.9 
1.8 
1.7 
1.6 
1.5 
1.5 
1.6 
1.7 
1.8 
1.9 
1.9 
1.8 
1.8 
1.8 
1.7 
17 
1.6 
1.9 
2.5 



Yarmouth Research and Technology 

Valve Description: 2 inch Class 150 Fluoroseal Severe Service Plug Valve 

Cycle Number: 100004 Date 

Time 

2:14:18 PM 
2:14:19 PM 
2:14:20 PM 
2:14:21 PM 
2:14:22 PM 
2:14:23 PM 
2:14:24 PM 
2:14:25 PM 
2:14:27 PM 
2:14:28 PM 
2:H:29PM 
2:14:30 PM 
2:1.4:31 PM 
2:H:32PM 
2:14:33 PM 
2:14:34 PM 
2:11.:35 PM 
2:14:36 PM 
2:14:37 PM 
2:H:38PM 
2:14:39 PM 
2:14:40 PM 
2:14:41 PM 
2:14:42 PM 
2:14:43 PM 
2:14:44 PM 
2:14:45 PM 
2:14:46 PM 
2:14:47 PM 
2:14:48 PM 
2:14:49 PM 
2:14:51 PM 
2:14:52 PM 
2:14:53 PM 
2:14:54 PM 
2:14:55 PM 
2:1.4:56 PM 
2:14:57 PM 
2:14:58 PM 
2:14:59 PM 
2:15:00 PM 
2:15:01 PM 
2:15:02 PM 
2:15:03 PM 
2:15:04 PM 
2:15:05 PM 
2:15:06 PM 
2:15:07 PM 
2:15:08 PM 
2:15:09 PM 
2:15:10 PM 
2:15:11 PM 
2:15:13 PM 
2:15:11 PM 
2:15:15 PM 
2:15:16 PM 
2:15:17 PM 
2:15:18 PM 
2:15:19 PM 
2:1.!5:20 PM 

Averages-> 

Pressure Temp. Sampling 

(psig) (deg. F) Rate (lim) 

250.6 73.0 1.0 
250.6 73.0 1.0 
250.6 74.0 1.0 
250.6 73.0 1.0 
250.6 73.0 1.0 
250.5 74.0 1.0 
250.5 74.0 1.0 
250.6 7<1.0 1.0 
250.5 73.0 1.0 
250.6 74.0 1.0 
250.5 73.0 1.0 
250.6 73.0 1.0 
250.5 74.0 1.0 
250.5 73.0 1.0 
250.5 74.0 1.0 
250.5 74.0 1.0 
250.5 74.0 1.0 
250.5 74.0 1.0 
250.6 74.0 1.0 
250.5 74.0 1.0 
250.5 74.0 1.0 
250.5 74.0 1.0 
250.8 71.0 1..0 
250.5 74.0 1.0 
250.5 74.0 1.0 
250.6 71.0 1.0 
250.5 74.0 1.0 
250.6 74.0 1.0 
250.5 74.0 1.0 
250.6 71.0 1.0 
250.5 74.0 1.0 
250.6 74.0 1.0 
250.5 74.0 1.0 
250.5 74.0 1.0 
250.6 74.0 1.0 
250.6 74.0 1.0 
250.5 71.0 1..0 
250.8 74.0 1.0 
250.5 74.0 1.0 
250.7 74.0 1.0 
250.6 71.0 1..0 
250.5 74.0 1.0 
250.5 74.0 1.0 
250.6 74.0 1.0 
250.5 74.0 1.0 
250.5 74.0 1.0 
250.5 74.0 1.0 
250.6 71.0 1.0 
250.6 74.0 1.0 
250.6 74.0 1.0 
250.5 74.0 1.0 
250.5 74.0 1.0 
250.7 71.0 1.0 
250.3 74.0 1.0 
250.6 74.0 l.O 
250.6 74.0 1.0 
250.5 74.0 1.0 
250.5 71.0 1.0 
250.5 73.0 1.0 
250.5 74.0 1.0 
250.6 73.9 1.0 

Maximum-> 
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PPMv 
Reading 

11.2 
11.2 
11.6 
14.0 
15.3 
15.3 
15.8 
17.7 
15.3 
12.2 
10.0 
9.5 
8.8 

11.5 
13.7 
13.3 
13.7 
14.0 
15.6 
12.8 
13.0 
12.8 
13.3 
12.8 
13.5 
11.2 
12.3 
10.6 
12.4 
13.0 
13.2 
10.2 
10.8 
13.7 
14.6 
13.2 
14.4 
15.6 
13.1 
H.7 
16.3 
16.3 
13.9 
10.3 
10.1 
7.8 
9.7 
13.7 
15.9 
15.0 
16.0 
15.7 
14.0 
13.8 
15.5 
16.0 
16.0 
14.1 
13.4 
13.3 
13.3 
17.7 



Yarmouth Research and Technology 

Valve Description: 2 inch Class 150 Fluoroseal Severe Service Plug Valve 
Cycle Number: 100004 Date 6/2/2003 

Time 

'"3 
d4PM 

2:15:56 

•:58 
•:59l'M 

'. 'p' 

2:16:12 

2:1 ::14 
;:16 'M 
':17 Pl'l 
18 

2:16:28 
;:291'M 
;:3D PM 
1:3 PM 
1:32 

; -> 

260.5 
250.5 
250.5 

250.5 
250.5 
250.5 
250.5 
250.6 
250.4 

150.3 
250.6 
250.6 
2.50.6 
250.5 
250.5 
250.4 
250.4 
250.5 

250.5 
250.6 

:50. 

250.5 
250.6 
250.6 

1.5 

250.5 
250.4 
250.4 
250.6 
250.4 
250.5 
250.6 

74. 
1.0 
1.0 

74.0 
74.0 
71.0 
74.0 

74.0 
74.0 
74.0 
71.0 
74.0 

1.0 
1.0 
1.0 

74.0 
74.0 
74.0 
74.0 
71.0 
74.0 
74.0 

1.0 
1.0 

74.0 
71.0 
74.0 
74.0 

1.0 
1.0 
1.0 
.0 
,(1_ 
.0 
.0 

Rate (lim) 

.0 

.0 

.0 
.. 0 
.0 

1.0 

.0 
.. 0 
.0 

1.0 
.0 

.0 

. 0 

l. 
l. 
1. 

.0 

.0 

.0 

.0 

. 0 
1.0 
1.0 
1.0 

.0 

.0 

.0 

.0 

.0 

.1)_ 

.0 
1.0 
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22. 
2: 
19.3 
19.7 
21.3 

!C. 
19. 
21. 
19 .. 
19. 
20 
17. 
16.7 

25. 
22. 
20 
20 . 
20. 
20. 
18. 
16. 

26 
26. 
26. 
26 . 
26. 
26.8 
26.7 

20.2 
22.6 
28.3 
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Yarmouth Research and Technology 

PROJECT SUMMARY 

Project Number: 20354 

Customer: Fluoroseal Specialty Valves 

Contact: Mr. Riad Haffar 

Date(s) of Test: 5/7/03-5/27/03 

Product(s) Tested: One 2 inch Class 150 Plug Valve with 
double acting pneumatic actuator 

Purpose of Test: The test was conducted to evaluate the valve's stern seal sealing 
performance when measured according to the test specification and 
40 CFR Part 60, Appendix A, Method 21. 

Test Procedure: The ISO Fugitive Emission Draft Specification was used for this 

Conclusion: 

Test Witness: 

test. The basic test parameters were: 
• The valve was cycled at a rate of 4 times per minute. 
• Test pressure was 250 psig. 
• Test media was 99% methane. 
• Test temperature was ambient. 
• Leakage measurements were made with the stern static 

and with the stem in motion. 
• Measurements were made every 5000 cycles. 

Valve was tested as received without any packing adjustments being 
made throughout the test. 

Maximum leakage reading with the stern static was 182 PPMv and 
with the stern in motion 561 PPMv. 

Leakage of the bonnet/body seal was below I PPMv at the beginning 
and end of the cycling. 

See attached data sheets for more information. 

Matthew J. Wasielewski, P.E., President 
YARMOUTH RESEARCH AND TECHNOLOGY 

92 East Elm Street, Yarmouth, Maine 04096 USA 
www.yarmouthresearch.com 



Yarmouth Research and Technology 

DATA SUMMARY 

Customer: Fluoroseal Specialty Valves Date: 27-May-03 

Product Description: 2 inch Class 150 Fluoroseal Plug Valve 

Project Number: 20354 

Test Pressure: 250 psig 

Test Media: 99% Methane 

Test Results: The average and maximum leakage results shown below were -

calculated from 60 readings measured during a minute duration. 

See data sheets for more detailed information. 

Stem Seal Leakage Readings (PPMv) 

Cycle Temperature Static Condition Dynamic Condition 

Number (F) Avg. Max. Avg. 

0 Ambient 0.3 0.3 0.3 

5000 Ambient 0.8 1.9 0.5 

10000 Ambient 2.0 2.8 1.2 

15000 Ambient 2.7 3.7 5.3 

20000 Ambient 0.8 1.0 0.6 

25000 Ambient 0.8 1.3 1.0 

30000 Ambient 1.1 1.4 1.5 

35000 Ambient 1.8 1.9 2.0 

40000 Ambient 1.2 2.2 1.3 

45000 Ambient 2.6 2.9 2.6 

50000 Ambient 9.3 11.3 31.7 

55000 Ambient 14.8 17.7 27.5 

60000 Ambient 6.2 6.5 72.9 

65000 Ambient 170.2 182.3 330.5 

70000 Ambient 31.9 34.7 56.6 

75000 Ambient 97.8 126.7 76.7 

80000 Ambient 41.1 61.2 48.0 

85000 Ambient 38.7 50.5 44.7 

90000 Ambient 33.4 45.7 41.7 

95000 Ambient 21.5 27.7 47.8 

100000 Ambient 18.2 24.6 32.3 

Bonnet Gasket Leakage 

Leakage was measured at the bonnet/body seal 

at the start and end of the cycling. 

Measurements were below 1 PPMv. 

Witness 

92 East Elm Street, Yarmouth, Maine, 04096 USA 
www.yarmouthresearch.com 

Max. 
0.3 
0.7 
1.6 

10.0 
0.7 
2.0 
1.8 
2.7 
2.1 
3.9 

62.6 
64.0 
100.0 
560.7 
76.1 

142.5 
90.6 

102.3 
54.7 
87.2 
39.5 
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i St~tkieak;g;chart) 

Static Condition Avg. 

I \. I 
~ J . 

I 

"'~"*""" Static Condition Max. 

20000 40000 60000 80000 

Cycle Number 
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Yarmouth Research and Technology 

Valve Setup for Test 

Bonnet After 100,000 Cycles 
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Yarmouth Research and Technology 

Valve Description: 2 inch Class 150 Fluoroseal Plug Valve 

Cycle Number: 0 Date 

Time 

·PM 
3:25:1Q_PM 
3:25:1 PM 
3:25:12 PM 
3:25:13 eM 
3:25:14 PM 

3:25:1 PM 
3:25:18 PM 
3:25:19 PM 

" PM 

3:25:22 PM 
3:25:23 PM 
.3:25:24 PM 
3:25:25 PM 

PM 

. ' 

3:25:28 PM 
3,25,29. PM 
3:25,30 PM 
3:25:l.ll PN 
3:25:32 PN 

31_PN 
3 25:35 PI 
3:25:36 PM 
3:25:37 PM 
3:25:38 PM 
3:25,39 PM 
3:25:40 PM 
3:25:4 PM 
3:25:42 PM 
3:25:43 PM 
3:25:4•1 PM 
3:25:45 PM 
3: 
3:25: 

3;2,5: IOPM 
.3:25:51 PM 
3:25:52 PM 
3:25:53 PM 

PM 

3:25:50 PM 
3:25:58 PM 
3:25:59 PM 
8'26:00 PM 

l PM 

3:26:03 PM 
3:26:04 PM 
3:26;0,5 PM 
3:26:06 

3:26:09. 
3:26:10 PM ,_,. 

(p<ig) (~::.~) Rate-Wml 

250.9 75,0 
250,9_ 75.0 1.0 

250.9 75.0 ,0 

250.9 75,0 .0 
250,1 7.5.0 1.0 
250,1 75.0 1.0 

Jlli<l. 75.0 ..0 
250. 75.0 .0 
250,9 75,0 ,0 

250.8 75.0 
250. 15.0 
250, 1.0 
25Q, 15.0 
250, 15.0 .0 
250,8 75.• 
250.9 75, 
250, 75.• 
250, 75.' 

2'"" 75, 
250, 75. 
250.9 75. 
250.9 75, 
250, 75. 

25 75. 
75,1)_ 

25 75. 
25 74, 
25 1,8 74.0 l.O 
250.8 74.0 l.O 
250, 74, 
250, 74.0 l.O 

-"""" 74,0 l.O 
250,1 74.0 1.0 
250.8 74,0 l.O 
250.9 74,0 l.O 
250,8 74.0 ,0 

250. 7 ' .0 
250,1 7· .0 

.0 
250, .0 

250.8 74.0 ,0 

250.8 74,0 .0 

250.8 74.0 
250.8 74,0 

250. 7_'),(l_ 
2@Jl 74.' 
250.8 71.0 .0 

250.9 74,0 .0 
250, 74.' 
250. 74, 
250.8 LO 
2.11UJ 74.' 
250.8 74. 

250.8 74, 
250, 74.' 
250, 74. 

74, 
250, 74, 
250.9 74. 
250.9 74. 
250Jl 74,4 1.0 

92 Er:u,t Elm Str-eet, Yarmouth, Maine, 04096 USA 
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,_, 

5/712003 

PPMv 

_Qd_ 
0,3 
1.3 
1.3 

o.: 

l.3 
l.3 

•.3 
•.3 

0,,3 

0.3 
0, 
0,3 
0,3 

0,3 
0.3 
0.3 
0,3 
0.3 
0,3 
0.3 
0.3 
0,3 
0.3 

.3 
),3 
),,3 

),3 

).3 

0.3 
ld_ 
).3 

0.3 
0 .. 3 
0,3 
0.3 
03_ 
0,3 
0.3 
0.3 
0,3 

0.3 



Yarmouth Research and Technology 

Valve Description: 2 inch Class 150 Fluoroseal Plug Valve 
Cycle Number: 0 Date 

Time 

l•26•28 p, 

3•26•31 'M 

'l\1_ 
3•26•31 'M 

3•26•36 'M 

3•26•38 'M 

3•26•4 PM 
3•26•42 PM 
3•26•• I PM 

3•26•• lPl 
.3•26A7 Pl 
3•26•48 PM 

'• 

3• 3·.50 'M ,, 3•52 'M 
'l\1. 

3• 3•54 'M 

3•26•56 PM 
3•26•57 PM 
3•26•58 PM 

'l\1. 
3•27•0 'M 
3•27•02 'M 
3•27•03 PM 
8•27•04 PM 
3•27•05 ?M 
.3.27•06. 'M 
3•27•07. 'M 
.nos 'M 

8•27•09 'M 
3•2L 'M 
a.n 'M 
3•27•!.' >M 
3•21 

a,, 
3•27 
3•27•18 
3•27ol 'M 
1•27•20 'M 

!l\1_ 
1•27•23 >M 
3•27•24 'M 
3•2U5 'M 
3•27o26 >M 

,1\1_ 

(p•ig) (!:;~:) Rate (Ym) 

=m: 
HO .0 
HO 1.0 

1.0 -~ 
250.9 1.0 .0 
250.9 74.0 .0 

=~~ 
74.0 .. 0 
74.0 .0 

_Wl_ .0 
250.9 74.0 ,o 
250.9 74.0 .. 0 
250.9 74.0 .0 
250.9 74.0 .0 
251 1.9 74.0 .0 
25[ 1.9 74.0 ~ 
25( 1.9 HO .0 
250.9 74.0 .0 
250.9 74.0 

].9 74.0 .0 
1.9 74.0 .0 

. ].9 l.O 
.0 74.0 

250.9 74.0 .0 
250.9 74.0 .0 
251.0 74.0 .0 
250.9 74.0 
250.9 74.0 .0 
251.0 ~0 & 
250.9 71.0 ~o_ 
250.9 74.0 
251.0 74.0 
251.0 74.0 .0 
251.0 74.0 .. 0 
250.9 74.0 .0 

_2±,()_ 
250.9 74.0 ,0_ 
251.0 74.0 .0 
251.0 7".0 .0 
251.0 74. 
25) HO 
250 .. 71.0 .0 
251. 7· 1.0 1.0 
25! 
251.0 1.0 
251.0 74.0 
251.0 74.0 .0 

.0 74. I. 
1.9 no 

.. 0 74.0 
251.0 74. 
251.0 74. 
250.9 74.0 I. 
250.9 71.0 
250.9 7·' 1. 
251.0 
250.9 
251.0 74. 
251.0 74.0 
251.0 74.• 

74.0 1. 
250.9 74.0 1.0 

92 East Elm Street, Yarmouth, Maine, 04096 USA 
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•-> 
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PPMv 

).3 
)2 
).3 

•.3 
•.3 
l.3 
).3 

0.3 
).3 

.3 
)3 

l.3 
).3 
).3 
.3 
.3 
•.3 
).3 
).3 
)3 
).3 

• . .3 
.3 

)3 

•.3 
•.3 
).3 
) . .3 
).3 

0.3 
).3 

· . .3 
.3 

0.3 
).3 
).3 
).3 

1.3 

•.3 
•.3 
).3 
0 . .3 
0.3 
0.3 
•.3 

0.3 
0 . .3 
0.8 
).3 

1.3 

1,2 

0.2 
0.2 
0.3 
0 . .3 
0.3 

0.3 



Yarmouth Research and Technology 

Valve Description: 2 inch Class 150 Fluoroseal Plug Valve 

Cycle Number: 5000 Date 

Time 

2:34:,36 PM 
2:34:37 PM 
2:34:38 PM 
2:34:39 PM 
2:34:40 PM 
2:34:41 PM 
2:31:42 PM 
2:34:43 PM 
2:.'34:44 PM 
2:34:45 PM 
2:34:46 PM 
2:34:47 PM 
2:34:48 PM 
2:34:49 PM 
2:34:50 PM 
2:34:52 PM 
2:34:53 PM 
2:31:54 PM 
2:34:55 PM 
2:34:56 PM 
2:31:57 PM 
2:34:58 PM 
2:34:59 PM 
2:35:00 PM 
2:35:01 PM 
2:35:02 PM 
2:35:03 PM 
2:35:04 PM 
2:35:05 PM 
2:35:06 PM 
2:35:07 PM 
2:35:08 PM 
2:35:09 PM 
2:35:10 PM 
2:35:11 PM 
2:35:12 PM 
2:35:13 PM 
2:35:14 PM 
2:35:16 PM 
2:35:17 PM 
2:35:18 PM 
2:35:19 PM 
2:35:20 PM 
2:35:21 PM 
2:35:22 PM 
2:35:23 PM 
2:35:24 PM 
2:35:25 PM 
2:35:26 PM 
2:35:27 PM 
2:35:28 PM 
2:35:29 PM 
2:35:30 PM 
2:35:31 PM 
2:35:32 PM 
2:35:33 PM 
2:35:34 PM 
2:35:35 PM 
2:35:37 PM 
2:35:38 PM 

Averages-> 

Pressure Temp. Srunpling 

(psig) (de g. F) Rate (lhn) 

219.9 75.0 1.0 
249.9 75.0 1.0 
249.9 75.0 1.0 
249.9 75.0 1.0 
219.9 75.0 1.0 
249.9 75.0 1.0 
249.9 75.0 1.0 
219.9 75.0 1.0 
249.9 75.0 1.0 
249.9 75.0 1.0 
249.9 75.0 1.0 
249.9 75.0 1.0 
249.9 75.0 1.0 
219.9 75.0 1.0 
249.9 75.0 1.0 
249.9 75.0 1.0 
249.9 75.0 1.0 
249.9 75.0 1.0 
249.9 75.0 1.0 
249.9 75.0 1.0 
249.9 75.0 1.0 
219.9 75.0 1.0 
249.8 75.0 1.0 
249.9 75.0 1.0 
249.9 75.0 1.0 
249.9 75.0 l.O 
249.9 75.0 1.0 
249.9 75.0 1.0 
249.9 75.0 1.0 
249.9 7F:l.O 1.0 
249.9 75.0 1.0 
219.8 75.0 1.0 
249.9 75.0 1.0 
249.9 75.0 1.0 
249.8 75.0 1.0 
249.8 75.0 1.0 
249.8 75.0 1.0 
249.9 75.0 1.0 
249.8 75.0 1.0 
249.9 75.0 1.0 
249.8 75.0 1..0 

249.8 75.0 1.0 
249.8 75.0 1.0 
249.8 75.0 1.0 
249.8 75.0 1.0 
249.8 75.0 1.0 
249.8 75.0 1.0 
2··19.8 75.0 1.0 
249.8 75.0 1.0 
249.8 75.0 1.0 
249.8 75.0 1.0 
249.9 75.0 1.0 
249.8 75.0 1.0 
219.8 75.0 1.0 
249.9 75.0 1.0 
249.8 75.0 1.0 
249.8 75.0 1.0 
249.8 75.0 1.0 
249.8 75.0 1.0 
249.9 75.0 1.0 
249.9 75.0 1.0 

Maximum-> 

.92 East Elm Street, Yarmonth, Maine, 04096 USA 
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PPMv 
Reading 

0.4 
0.4 
0.4 
OA 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
OA 
0.4 
0.4 
0.4 
0.5 
0.5 
0.5 
0.5 
0.6 
0.6 
0.6 
0.7 
0.7 
0.8 
1.0 
1.1 
1.2 
1.4 
1.5 
1.7 
1.8 
1.9 
1.9 
1.9 
1.8 
1.7 
1.6 
1.5 
1.3 
1.2 
1.1 
1.0 
0.9 
0.8 
0.8 
0.7 
0.7 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.8 
1.9 



Yarmouth Research and Technology 

Valve Description: 2 inch Class 150 Fluoroseal Plug Valve, 
Cycle Number: 5000 Date 

Time 

2,35,51 PM 
2,35,52 PM 
2,35,53 PM 

2,: 

2,35,59 
2'36,00 PM 

2'36,02 PM 
2,.15,os PM 

2,36,05 PM 
'36,06 PM 

•. 

,,,6,10 >M 

2'36C 'M 
2'36,: >M 

•. 

2,36,161 'M 
,,36'17 'M 
2,36,191 'M 
z,s6,20 I 'M 
2'36'21 'M 

'. >M 
2,36,24 'M 
2,35,25 I 'M 

2,36,27 'M 
2,.16,28 :>M 

>M 
2'36,31 'M 
2,36,32l'M 
2,36,33 'M 
,,,6,34 'M 
z,: . >M 
2,: 
' .. 

181 
2,35,39 I 
2,36,40 'M 
2'36,41 'M 
2,36,43] 'M 

,,,6,45 l 'M 
2,36,461 'M 
2'36'47 I 'M 
2,35,45 I 'M 
2'36,49 'M 

2,36,51 'M 
2,3,,52 'M 
2'.16,531 >M 

(p,ig) (~:;~:, Rate- fUnD 

249.8 75. 1.0 
249.7 75. 1.0 
249.6 75. 1.0 
249.6 75.0 .0 

75.0 ].0 
249.6 75. 
249.6 75. 1.0 
249.6 75. 1.0 
249.6 75.0 .0 
249.6 75.0 .0 
249.6 
249.6 75. 
249.6 75. 1. 
249.6 75.0 .0 
249. 75.0 .0 
249. 75.0 .0 
249. .0 
249. 75. .0 
249.6 75. .0 
249.6 75.0 .0 
249.6 75.0 .0 
249.6 75. .0 
249.6 75. .0 
249.6 .0 
249.6 75.0 .0 
249.6 75.0 .0 
249.6 75.0 .0 
249.6 75. .0 
249.6 75.• .0 
249 75.0 .0 
249 ·.7 75.0 .0 
249 .6 75.0 .0 
249 .6 75.0 .0 
249.6 75. .0 
249.6 75.0 .0 
249.6 75.0 .0 
:49.6 75.0 .0 

75.0 ]. 

:•19.7 75.0 
:49.7 75. 
249.6 75.0 
249.6 75.0 .0 
249.6 75.0 .0 
249.6 75.0 .0 

.0 
249.7 75.( 
249. 75.0 .0 
249.6 75.0 .0 
249.' 75.0 .0 
249.' 75.0 .0 
24! 76.0 l. 
2-19.7 75.0 
249.7 75.0 
249. 75.0 .0 
249.6 75.0 .0 
249.6 75.0 
249.6 75.0 
2•19.7 75.0 
249.0 75.0 .0 
249. 7.5.0 
249.6 75.0 1.0 
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PPMv 

0.5 
0.5 
0.5 
).5 

0.5 
0.5 
0.4 
0.4 
l.4 
),4 

0.4 
0.4 
l.5 
l.S 

0. 
0. 
o .• 
).4 
l.5 
).5 
).5 

1.5 
1.5 
1.5 
1.5 

0.6 
1.6 
l.fi 
1.6 
1.6 
1.6 
l.6 
l.7 

l.6 
1.6 
1.6 
1.6 

1.6 
1.6 
1.6 
1.6 
1.6 
l.f> 

1.5 
1.5 
1.5 
1.5 
.4 

1.4 
1.5 
1.5 

0.5 
0.7 



Yarmouth Research and Technology 

Valve Description: 2 inch Class 150 Fluoroseal Plug Valve 

Cycle Number: 10000 Date 

Time 

12m05 PM 

12m12PM 

12m15PM 

12m PM 

12m26PM 

12m11 PM 

-> 

249.2 

249.2 
249.2 
249.2 
2 l.2 
2 

1.2 
.1.2 

219.2 
49.2 
49.2 

492 
l49.2 
<19.2 

.2 

149.2 
149.2 
249.2 
219.2 
,, 1.2 

49.2 
49.2 

219.2 
249.2 

249.2 
249.2 

49.2 
49.2 

149.2 
249.2 
2· 1.2 

1.2 
' . 1.2 

149.2 
149.2 
249. 

1•19.2 
149.2 

119.2 
149.2 
249.2 
149.2 
149.2 

<19.2 
149.2 
249.2 
.49.2 
:19.2 

49.2 
249.2 
249.2 

75.0 

5.0 
;.o 

75.0 
75.0 

;.o 

;.o 
75.0 
hO 

i.O 

75.• 
75. 

}.0 

75. 
75.0 

5.0 
5.0 

75.0 
;.o 
5.0 

5.0 
,;.o 
;.o 

75.0 
}.0 
i.O 

}.0 

75.• 

7.5. 

75. 
75.0 
75.0 
75.0 
75.0 
75.0 

_75,0 

Rate (Vm) 

.0 

.0 

.0 
1.0 

.0 

.0 

.0 

.0 

.0 

l.O 
l.O 

l.O 
l.O 
l.O 
1.0 

.0 

.0 
l.O 

.. 0 

.0 
.. 0 
.0 

l.O 
1.0 

1.0 
\.0 
\.0 

.0 
1.0 
1.0 
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PPMv 

1.9 

1.8 
1.8 

0.7 
1.7 
1.8 

l.S 
1.8 

l.2 
l.3 
l.5 
l,6 

l.9 
2.0 

2, 

1.2 
1.2 
1.2 
1.2 

2.2 

1.3 

1.4 
1.4 
2.4 
2.5 
1.5 
1.6 

1.5 
1.6 
2.6 
2.6 
2.7 

_2. 
2.7 
2.7 
2.8 
2. 

2.7 
_2.7 

2.7 
2. 
1.7 
1.7 

1.8 
1.8 

2.0 

2.8 



Yarmouth Research and Technology 

Valve Description: 2 inch Class 160 Fluoroseal Plug Valve 
Cycle Number: 10000 Date 

Time 

12•51A3 PM 
12•51•44 PM 
12•51•45 PM 

12 

12• 1•49 'M 
12•51•50 'M 
l2•5L51 'M 
n5H2 PM 

12•51•55 'M 
12•51•56 'M 
12•51•5' 'M 
2•51•5: 'M 

2•52•0 ""-
2•52•02 'M 

12•52•03 'M 
12•52•04 'M 
12•52• 'M 

12•52•09l'M 
12•52•10 PM 
12•52•ll PM 
12•52•12 PM 
12•52:13 'M 

12•52•15 

12•52•17 
12•52•18 'M 
12•52•19 'M 
12•5C •20 PM 

12•52•25 
12•52•26 
12•52•27 PM 
12•52•28 'M 

12•52•31 'M 
12•52•32 'M 
12•52•33 'M 
12•1 2•34 'M 
12 2•35 

,,, '" 
2•52•38: 

12•52AO PM 
12•5> !•41 PM 

'-> 

(p,ig) (!:;~) Rate (Vm) 

<49. 75.0 L.O 
249. 75,0 
249. 75.0 
249. 75.• 
249. 75.• 

75.0 1. 
75jl_ 

24 l.O 75.0 
2• l.O 75.0 

19. 75.0 

"-' ;.o 7£ 
7f icO 

24. 75.0 
24').0 75.0 
249. 75.0 
249.0 75.0 

7L 
2• 75.0 
24 . 75.0 
2• l.O 75.0 

!9.0 ,i.O 
19.0 ;_o .0 

!!),Q_ ljl_ 
248.9 75.0 
249.0 75.0 
249.0 75.0 
249.0 75.0 
248.9 75.0 .0 
24. 7L 
24 ljl_ n. 
24 l,O n. 
24 l.O 75. 
24' l.O 75.0 
248.9 75.0 
'!9.0 75.0 .0 

!8.9 74. 
).0 7(. 

"'·' 
75,, 

248.9 75.L 
248.9 75.0 
248.9 75.0 
2•18.9 75.0 .0 
24 . 

n. 
24 l.9 75.0 
2· l.9 7.5.0 
248.9 75.0 
24ti.9 75.0 

!8.: 2• n. 1.0 
71. 

2· !8, 7(. 
248. "-248.9 75.0 
248.9 ;.o 
248.9 ,;.o 
!48., 

248.9 n. 
249.0 75.0 

92 Ea.~t Elm Street, Yarmouth, Maine, 040.96 USA 
www.yarmou.thresearch.com 

'-> 

5/9/2003 

PPMv 

.6 
1.4 
1.3 

.3 

.3 
1.3 

·'"-
1.2 
1.3 

.3 

.3 

.3 
.. 2 
.. 2 

1.1 
.1 
.1 

.jl_ 

1.1 
.. 0 
.0 
.0 

.,0_ 
.0 

1.0 
1.1 
.. 1 
.1 
.2 
.2 
.. 2 
.3 

1.3 
A 
.4 
A 

.4 

.4 
1.4 
1.4 
1.3 

.3 

'"-
.3 

.. 2 

1.2 
1.2 
1.2 

L 

L 
I. 



Yarmouth Research and Technology 

Valve Description: 2 inch Class 150 F1uoroseal Plug Valve 

Cycle Number: 15000 Date 

Tlme 

m45,36AM 

10'45'38 \M 
10,45,39 \M 

0,45,41 \M 
0,45,42 \M 
o,45,43 AM 

10.45,4 \M 
\M 

10.45,4 AM 
!Q,45AI AM 
10A5,49 A1 

'51 
m45,52.M 

!Q,45'54 AM 
10A5'55 M 
l o,45,56. M 

0,45,59 AM 

OA6'0: AM 
0'46,02 AM 
o,•mos AM 
0,45,04 AM 

·AM 

0,45,07 AM 
0'46,08 AM 

10.46,09 AM 
1N6'10 A 
10A6' A 

10'46'' lAM 
10.46,16 AM 

0'46'17 AM 
,!SAM 

0'"' 'ljl 
OAI ''20.\M 
0,41 ''21 AM 
0,46,22 AM 

10.46,23 A1 

0,45,27 AI 
m46,28 AI 
o,46,29AM 
0,46,30 AM 

10A6'3 AI 

" 
1Q,46'33 M 
10A6'34 AI 
10,•!6'35 AM lQ,. 
w,. 
10A6,38 AM 

'_, 

(p,lg) (!::;~1 Rate (lhn) 

250.6 74.• 
250.7 74.• 

250.6 74. 
74. l.O 

250.6 7:!c 
250.6 74. 

250.6 74. l.O 

=m:: 
74.0 l.O 
h.O 1.0 

].6 l.O 
250.6 74 •. 0 1.0 

250.6 •. o 1.0 

250.6 74.0 .. 0 
25:1.7 74.0 .0 

J.6 25: 74.0 1.0 
1.0 .. 0 

25i lO .0 

250.6 lO .0 
250.6 74.0 .. 0 
150.6 74.0 .0 

:50.6 74.0 .. 0 
74.0 .. o 

:50.6 74." 
250. 74.• 
250.6 74.0 
250.7 74.• 
250.6 74.· 
250.6 74. 

l.O 
250.6 L.O 

250.6 
250.6 
250.6 74. L.O 

250.6 74.0 
16 25i 74.0 

!.0 
251 16 UL 
250.6 1.0 1.0 

250.6 H.O .. 0 
250.6 74.0 .0 

250.6 74.0 
250.6 74.0 l. 

1'±"'-
250.6 74.0 
250.6 74. 
250.6 74.0 .0 

250.6 H.O .. 0 
250.6 74.0 i.O 

1.0 
250.6 H 
250.6 74. 

250.6 74.• 

250.6 74. 

250.6 74. 
250.6 .1±, 
250.6 74.0 l.O 

250.6 7:3. 
250.6 74. 

=tm 
74.0 l.O 
74.0 1.0 
74.0 1.0 

92 Erut Elm Street, Yarmouth, Maine, 04096 USA 
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R;~:~ 
3.7 
3.7 
l.6 
,,5 

l.4 
3.4 
3.3 
3.2 
3.2 
3.2 
3. 
3.0 
3.0 
3.0 
3.0 
:.9 
2.9 
2.9 
2.9 
2 . 
2 . 

2. 
2.8 
2.7 
2.7 
2. 
2.6 
2.7 
2.6 
2.5 
2.6 
2.5 
2. 
2. 

2. 
2.5 
2.4 
2.4 
2.4 

2.3 
2.3 
2.3 
2.2 
2.2 

2. 
2. 
2. 
2. 
2.0 

.. 9 
l.9 
1.9 

.9 
1.9 
2.' 
3.7 



Yarmouth Research and Technology 

Valve Description: 2 inch Class 150 Fluoroseal Plug Valve 
Cycle Number: 15000 Date 

Time 

10:46:49 Al\11 
10:46:50 AM 
1.0:46:51 AM 
10:46:52 AM 
10:46:54 AM 
10:,16:55 Al\1 
10:46:56 ANI 
10:46:57 AM 
10:46:58 AM 
10:46:59 MI 
10:47:00 Al\1[ 
10:17:01. AM 
10:47:02 AM 
10:47:03 AM 
10:47:04 AM 
10:47:05 MI 
10:47:06 Al'vl 
10:47:07 A1\II 
10:47:08 AM 
10:47:09 AM 
10:47:1.0AM 
10:17:11 AM 
10:47:12 A1\II 
10:47:13 AM 
10:,17:14AM 
10:47:15 AM 
10:47:16 Al.VI 
10:47:18 AM 
10:47:19 AM 
10:47:20 AM 
10:47:21 AM 
10:47:22 AM 
10:47:23 AM 
10>17:24 AM 
10:47:25 AM 
10:17:26 AM 
10:47:27 AM 
10:47:28 Al\1[ 
10:47:29 AM 
10:47:30 AM 
10:17:31.Al\II 
10:47:.32 AM 
10:47:33 AM 
10:47:.34AM 
10:47:35 MI 
10:17:36 AM 
10:47:37 AM 
10:17:38AM 
10:47:40 AM 
10:47:41 AM 
10:17:42 AM 
10:47:43 AM 
10:47:44 AM 
10:17:15 .Al\.-1 
10:47:46 AM 
10:17:47 AM 
10:47:48 MI 
10:47:49 AM 
10:47:50 AM 
10:47:51 AM 

Averages-> 

Pressure Temp. Sampling 
(psi g) (deg. F) Rate (llm) 

250.6 74.0 1.0 
250.6 74.0 1.0 
250.7 74.0 1.0 
250.7 74.0 1.0 
250.6 74.0 1.0 
250.6 71.0 1.0 
250.7 74.0 1.0 
250.7 74.0 1.0 
250.6 74.0 1.0 
250.6 74.0 1.0 
250.7 74.0 1.0 
250.7 71.0 1.0 
250.6 74.0 1.0 
250.7 74.0 1.0 
250.6 74.0 1.0 
250.7 74.0 J..O 
250.6 74.0 1.0 
250.6 74.0 1.0 
250.6 74.0 1.0 
250.6 74.0 1.0 
250.7 74.0 1.0 
250.7 H.O 1.0 
250.6 74.0 1.0 
250.7 74.0 1.0 
250.6 74.0 1.0 
250.6 74.0 1.0 
250.6 71.0 1.0 
250.6 74.0 1.0 
250.6 74.0 1.0 
250.7 73.0 1.0 
250.6 74.0 1.0 
250.7 74.0 1.0 
250.6 74.0 1..0 
250.6 74.0 1.0 
250.6 74.0 1.0 
250.6 74.0 1.0 
250.6 74.0 1.0 
250.6 74.0 1.0 
250.6 74.0 1.0 
250.6 74.0 1.0 
250.6 71.0 1.0 
250.6 74.0 1.0 
250.6 74.0 1.0 
250.6 74.0 1.0 
250.6 74.0 1.0 
250.7 74.0 1.0 
250.7 74.0 1.0 
250.7 74.0 1.0 
250.7 71.0 1.0 
250.7 74.0 1.0 
250.7 74.0 1.0 
250.6 74.0 1.0 
250.7 73.0 1.0 
250.7 71.0 1.0 
250.7 74.0 1.0 
250.6 74.0 1.0 
250.7 71.0 1.0 
250.7 74.0 1.0 
250.6 74.0 1.0 
2!50.6 74.0 1.0 
250.6 74.0 1.0 

Maximum-> 

92 Ea.st Elm Strret, Yarmottth, Maine, 04096 USA 
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PPMv 
Reading 

1.8 
1.7 
1.7 
1.7 
1.7 
1.6 
1.6 
1.6 
1.6 
1.6 
1.7 
1.9 
2.3 
.).1 
.'l.6 
3.9 
4.0 
4.0 
4.0 
4.1 
1.2 
4.1 
4.0 
3.9 
3.7 
3.8 
4.0 
4.3 
4.7 
5.2 
5.5 
5.7 
5.7 
5.9 
6.1 
5.8 
5.7 
5.7 
5.7 
6.0 
6.4 
6.9 
7.4 
7.8 
8.0 
8.1 
8.3 
8.3 
s.s 
8.4 
8.3 
8.3 
8.3 
8.3 
8.6 
9.1 

10.0 
10.0 
10.0 
10.0 
5.3 

10.0 



Yarmouth Research and Technology 

Valve Description: 2 inch Class 150 Fluoroseal Plug Valve 

Cycle Number: 20000 Date 

Time 

7:47:10 A1VI 

7:47:11 A1VI 

7:47:12 AM 

7:47:13 A1VI 
7:47:14 A1VI 

7:47:15 AM 

7:47:16 A1VI 
7:47:17 AM 

7:47:18 AM 

7:47:19 A1VI 
7:47:20 Al\1 

7:47:21 AM 

7:47:23 A1VI 
7:47:24 A1vl 

7:47:25 AM 

7:17:26 A1VI 
7:47:27 AM 

7:47:28 AM 
7:47:29 Al\1 

7:47:30 AM 

7:47:31 Af\..-1 
7:47:32 A1VI 

7:47:33 AM 
7:47:34 AM 

7:47:35 ill\1 
7:47:36 A.l\1[ 

7:47:37 Al'v1 
7:47:38 AM 

7:17:39 AM 
7:47:40 AM 

7."'17:41 AM 
7:47:42 A1VI 
7:47:13 A.l\1[ 

7:17:44 AM 

7:47:45 A1VI 

7:47:47 AM 
7:47:48 A11 

7:47:49 AM 

7:47:50 A1VI 
7:47:51 A11 

7:47:52 AM 
7:47:53 A1VI 

7:47:54 AM 

7:47:55 AM 
7:47:56 AM 

7:47:57 AM 

7:47:58 A1VI 
7:47:59 A1VI 

7:48:00 AM 
7:48:01 Al\1 

7:48:02 AM 

7:48:03 AM 
7:48:04 Al\1 

7:48:05 A1VI 

7:48:06 AM 

7:18:07 AM 

7:48:09 Al'vl 
7:48:10 Al\1 

7:48:11 AlYt 
7>18:12 Al\1 

Averages-> 

Pressure Temp. Sampling 

(psi g) (deg. I<) Rate (Um) 

260:4 75.0 1.0 
250.4 74.0 1.0 

250.4 75.0 1.0 

250.4 74.0 1.0 
250.4 75.0 1..0 

250.4 74.0 1.0 

250.4 74.0 1.0 

250.4 74.0 1.0 
250.4 74.0 .1.0 

250.4 74.0 1.0 
250.4 75.0 1..0 

250.4 74.0 1.0 

250.4 74.0 1.0 
250.4 74.0 l.O 
250.4 74.0 1.0 
250.4 74.0 1.0 
250.4 71.0 1.0 

250.4 74.0 1.0 
2!50.4 75.0 1.0 
250.4 74.0 1.0 

250.4 74.0 1.0 
250.4 74.0 l.O 
250.4 74.0 1.0 

250.4 74.0 1.0 
250.4 71.0 1.0 

250.4 74.0 1.0 

250.4 74.0 1.0 

250.4 74.0 1.0 

250.4 74.0 1.0 
250.4 74.0 1.0 
250.4 74.0 1.0 
250.4 74.0 1.0 
250.1 74.0 1.0 

250.4 74.0 1.0 
2.')0.4 74.0 !.0 
250.4 74.0 1.0 
250.4 74.0 1.0 
250.4 74.0 1.0 

250.4 75.0 1.0 
250.4 74.0 !.0 
250.4 74.0 1.0 
250.4 74.0 1.0 

250.4 75.0 1.0 

250.4 74.0 1.0 
250.4 74.0 !.0 
250.4 74.0 1.0 

250.4 75.0 1.0 
250.4 74.0 1.0 
250.4 74.0 1.0 

250.4 75.0 1.0 
250.4 74.0 1.0 
250.4 74.0 1.0 
250.4 75.0 1.0 
250.4 75.0 !.0 
250.4 75.0 1.0 

250.4 74.0 1.0 

2.'50.4 74.0 1.0 
250.3 75.0 1..0 

250.4 74.0 1.0 

250.4 74.0 1.0 
250.4 74.2 1.0 

Maximum-> 

92 East Elm Street. Yarmouth. Maine, 04096 USA 
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PPMv 
Reading 

0.7 
0.8 
0.8 
0.9 
0.9 
0.9 
1.0 
1.0 
1.0 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 
0.8 
0.8 
0.8 
0.7 
0.7 
0.7 
0.6 
0.6 
0.6 

0.6 
0.6 

0.6 
06 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 

0.6 
0.7 
0.7 
0.7 
0.8 
0.8 
0.8 
0.7 
0.7 
0.8 
0.8 
0.8 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 
0.8 
0.8 
0.8 
0.8 
0.8 
1.0 



Yarmouth Research and Technology 

Valve Description: 2 inch Class 150 Fluoroseal Plug Valve 
Cycle Number: 20000 

Time 

?AS 42 1M 

N8.52 1M 
1M 

7,49,1 M 

M 

7A9AOAM 

'-> 

250.4 
250.4 
250.4 

250.4 
250.4 
250.4 

250.4 
250.4 
250.4 
250.4 
250.4 

_250.4 
250.4 
250.3 
260.4 
250.4 
250.4 

250.4 
250.4 
250.4 
250.4 
250.4 
250.4 

250.4 
250.4 
250.4 
2.50.4 
250.4 
25 

250.4 
250.4 

. 1.4 
250.4 
250.4 
260.4 
250.4 

~ 
250.4 
250.4 
250.4 
250.4 
250.4 

250.3 
250.4 
250.4 
250.4 
250A 

74.0 
74. 
74. 

74.0 
74.0 
74. 
74. 
74.0 
74.0 
74.0 
74. 
74. 
74.0 
74.0 
75.0 
74.0 
74. 
74. 
7<:.0 
7-..0 

74. 
74.0 
74.0 
75.0 
75.0 

75.0 
74.0 
74.0 
74.0 
74. 
74. 
74. 
74. 
74.0 
74.0 
74.0 
75. 
71. 

75. 
74.0 
74.0 
74.0 

1.0 
1.0 

1.0 
75.0 
75.0 
75. 
75. 
75. 
74. 
74.0 
74.0 
74.0 
74.2 

1.0 
l.O 
LO 
.0 
.0 
.0 

1.0 
1.0 

.0 

.0 

.0 
!.0 
1.0 

.0 

.0 
Jl_ 
.0 

1.0 
1.0 

.0 

.0 

.0 
.Jl_ 
.0 
.0 
.0 
.0 
.0 
.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

& 
.0 

.0 

.0 
.0 

l.O 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 

1.0 

92 East Elm Street, Yarmouth, Maine, 04096 USA 
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Date 

'-> 

5/11/2003 

PPMv 

l.6 
0.6 
0.6 

).6 
).6 
l.6 

0.6 
l.6 
l.6 
).6 

l.6 
0.6 
l.6 
J.6 

l6 
).6 

l.6 
0.6 
l.6 
l.6 

l.6 

l.6 
).7 

l.7 

l.6 
l.6 
l.6 

0.6 
).6 
J.6 

l.6 
).6 
).6 
).6 
).6 

).6 
).6 
1.6 

l.6 

""--
).6 
).5 

1.5 
).5 

l.5 

).6 
).6 
).5 
1.5 
0.6 
0.7 



Yarmouth Research and Technology 

Valve Description: 2 inch Class 150 Fluorosea1 Plug Valve 

Cycle Number: 25000 Date 

Time 
Rate (Vm) 

UH7 'M 

U2:. PM 
PM 

234.3 

234.2 
234.2 
234.2 
2.14.2 
234 

234 ' 

234.2 
234.2 
234.2 
234.2 
234.2 
234.2 
234.2 
234.2 
234.2 
234,2_ 
234.2 
234.2 
234.3 
234.3 
234.2 
234.2 
234.2 
234.2 
234.2 
234.2 
234.2 
234.2 

234.2 

74. 

71.0 
74. 
74. 
74.0 
74.0 

71& 
74.0 
74.0 
74.0 
74.0 
74.0 
74Jl_ 
74.0 
74.0 
74.0 
74. 
74.• 

·-"""-
74.' 
74.• 
74. 
75, 
74.• 
74. 
74, 
74. 
74. 
74. 
74, 

i.O 

L32:.28 PM 234,2 .0 

LO 
_1.0 

1.0 
LO 
LO 
1. 

1. 
.0 

LO 

LO 
1.0 

,0 
LO 
1.0 
1. 

234.2 H .0 

1:.32L30 PM 231.2 74.0 .0 

5/12/2003 

PPMv 

.. 3 

.. 3 
.3 
.3 

.. 3 

.. 3 
•. 2 
1,2 
.2 

LO 
1.0 

0,9 
0.9 
0.9 
0.8 
0.8 
0.8 

0.8 
1.8 
1,7 

0.7 
1,7 

).7 

1L32:.31 PM 234,3 74.0 ,0 l.7 

1:.32:.35 PM 234,2 

1:.32:.36 PM 234.2 

1•32:.37 234.3 

lc32L39 234.2 

,, :.40 234.2 

1L32A: 
:.32•42 PM 249,2 

:.32:.43 PM 249.3 

1:.32:.14 PM 2•19.2 

1:.32:.45 PM 249,3 

PM 249.2 

:.32:.48 PM 249,3 

c32A9 PM 249.2 

t32c50 PM 249.2 

1:.32:.51 PM 2•19,2 

1.32Liig_PM 
1L32L53 PM 249,2 

1:.32:.54 PM 249.2 
237.5 

74.0 
74, 
74.• 
74.0 

7_4! 
74.• 

74, 
75.• 
H. 

74.0 
75, 
7.5. 

74.0 
75.0 
74.2 

LO 

LO 
LO 
LO 
1.0 
.0 

LO 
1.0 

.0 
,0 

.. 0 

.92 Ea8t Elm Street, Yarrnm1.th, Maine, 04096 USA 
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0.7 
0.7 
0. 
0.7 

0.7 
0.6 
0,6 
0.6 
0.7 

0.6 
1,6 

l.7 
0.6 
0,6 
).6 

l.6 
0.8 
i.3 



Yarmouth Research and Technology 

Valve Description: 2 inch Class 150 Fluoroseal Plug Valve 
Cycle Number: 25000 Date 

Time 

1:33:11 PM 
1:33:12 PM 
1:33:13 PM 
1:3.'3:14 PM 
1:3.'3:15 PM 
1:33:16 PM 
1.:33:17 PM 
1:33:18 PM 
1:3.'3:19 PM 
1:3.'3:20 PM 
1:33:21 PM 
1:33:22 PM 
1:33:23 PM 
1:33:24 PM 
1:33:25 PM 
1:33:26 PM 
1:33:27 PM 
l:.'3:3:2SPM 
1:33:29 PM 
1:33:30 PM 
1:3.'3:32 PM 
1:33:38 PM 
1:.'33:34 Pl\f 
1:33:35 PM 
1:33:36 PM 
1:3.'3:37 PM 
1:33:38 PM 
1:33:39 PM 
1:33:40 PM 
1:33:41 PM 
1:33:42 PM 
1.:33:43 PM 
1:33:44 PM 
1:33:45 PM 
1:3:3:46 PM 
1:33:47 PM 
1:3.'3:48 PM 
1:33:49 PM 
1:83:50 PM 
1:33:51 PM 
1:33:52 PM 
1:33:53 PM 
1:33:54 PM 
1:33:56 PM 
1:83:57 PM 
1:33:58 PM 
1:.'33:59 PM 
1:34:00 PM 
.1:31:01 PM 
1:34:02 PM 
1:34:08 PM 
1:.'3,1:04 PM 
1:34:05 PM 
1:34:06 PM 
1:34:07 PM 
1:34:08 PM 
1:34:09 PM 
1:.'34:10 PM 
1:34:11 PM 
1:34:12 PM 

Averages-> 

Pressut·e Temp. Sampling 
(psi g) (deg. F) Rate (lim) 

249.2 74.0 1.0 
219.2 74.0 1.0 
249.2 74.0 1.0 
249.2 74.0 1.0 
249.2 74.0 1.0 
249.3 74.0 1.0 
249.2 74.0 1.0 
249.2 74.0 1.0 
219.3 74.0 1..0 
249.2 74.0 1.0 
249.2 74.0 1.0 
249.3 74.0 1.0 
249.2 71.0 1.0 
249.3 75.0 1.0 
249.2 74.0 1.0 
249.3 74.0 1.0 
219.3 74.0 1..0 
249 . .'3 75.0 1.0 
219.3 74.0 1.0 
249.3 74.0 1.0 
249.3 74.0 1.0 
249.2 74.0 1.0 
249.2 74.0 1.0 
219.3 74.0 1.0 
249.2 7rJ.O 1.0 
249.2 7!5.0 1.0 
249.2 74.0 .t.O 
249.2 74.0 1.0 
249.3 74.0 1.0 
249.2 7rLO 1.0 
249.3 74.0 1.0 
249.2 74.0 1.0 
2t!9.8 74.0 1.0 
249.2 74.0 1.0 
249.3 74.0 1.0 
249.3 74.0 1.0 
249.2 71.0 1.0 
2rl9.2 74.0 1.0 
249.3 71.0 1.0 
219.2 74.0 1.0 
249.3 75.0 1.0 
249.2 74.0 1.0 
249.3 74.0 1.0 
249.2 74.0 1.0 
249.3 74.0 1.0 
249.3 74.0 1.0 
249.3 74.0 1.0 
249.3 74.0 1.0 
249.8 75.0 1.0 
249.2 75.0 1.0 
249.3 74.0 1.0 
249.2 71.0 1.0 
249.3 74.0 1.0 
249.3 74.0 J..O 
249.3 74.0 1.0 
219.3 74.0 1.0 
249.3 74.0 1.0 
249.3 74.0 1.0 
249.3 74.0 1.0 
249.3 74.0 1.0 
249.3 74.1 LO 

Maximum-> 

92 East Elm Street, Yarmouth, Maine, 04096 USA 
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PPMv 
Reading 

0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.9 
0.9 
0.9 
0.9 
0.9 
0.8 
0.9 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.9 
0.9 
0.9 
0.9 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.9 
1.2 
1.4 
l.ti 

2.0 
2.0 
2.0 
2.0 
2.0 
1.6 
1.4 
1.3 
1.2 
1.0 
0.9 
0.8 
0.8 
0.8 
0.8 
0.8 
LO 
2.0 



Yarmouth Research and Technology 

Valve Description: 2 inch Class 150 Fluoroseal Plug Valve 

Cycle Number: 30000 Date 

Time 

12:56:.'39 PM 
12:56:40 PM 
12:56:41 PM 
12:56:42 PM 
12:56:43 PM 
12:56:44 PM 
12:56:15 PM 
12:56:46 PM 
12:56:47 PM 
12:56:48 PM 
12:56:49 PM 
12:56:50 PM 
12:56:51 PM 
12:56:52 PM 
12:56:53 PM 
12:56:54 PM 
12:56:55 PM 
12:56:56 PM 
12:56:57 PM 
12:56:59 PM 
12:57:00 PM 
12:57:01 PM 
12:57:02 PM 
12:57:03 PM 
12:57:04 PM 
12:57:05 PM 
12:57:06 PM 
12:57:07 PM 
12:57:08 PM 
12:57:09 PM 
12:57:10 PM 
12:57:11 PM 
12:57:12 PM 
12:57:13 PM 
12:57:14 PM 
12:57:15 PM 
12:57:16 PM 
12:57:17 PM 
12:57:18 PM 
12:57:19 PM 
12:57:20 PM 
12:57:21 PM 
1.2:57:23 PM 
12:57:24 PM 
12:57:25 PM 
12:57:26 PM 
12:57:27 PM 
12:.':i7:28 PM 
12:57:29 PM 
12:57:30 PM 
12:!57:31 PM 
12:57:32 PM 
12:57:38 PM 
12:57:34 PM 
12:57:35 PM 
12:57:36 PM 
12:57:37 PM 
12:57:38 PM 
12:57:39 PM 
12:57:10 PM 

Averages-> 

Pressure 'remp. Sampling 

(psig) (deg. F) Rate (lim) 

251..0 75.0 1.0 

251.0 71.0 1.0 

251.0 74.0 1.0 

251.0 74.0 1.0 

251.0 74.0 1.0 
251.0 75.0 1.0 

251.0 75.0 1.0 

251.0 74.0 1.0 

251.0 7<1.0 1.0 

251.0 74.0 1.0 

251.0 75.0 1.0 

251.0 74.0 1.0 

251.0 74.0 1.0 

251.0 74.0 1.0 
251.0 74.0 1.0 

251.0 74.0 1.0 

251.0 74.0 1.0 

251.0 74.0 1.0 

251.0 74.0 1.0 
251.0 71.0 1.0 

251.0 74.0 1.0 

251.0 74.0 1..0 
251.0 75.0 1.0 

251.0 74.0 1.0 

251.0 75.0 1.0 
251.0 74.0 1.0 

251.0 74.0 1.0 
251.0 7c1.0 1.0 

251.0 74.0 1.0 
251.0 74.0 l.O 
251.0 74.0 1.0 

251..0 74.0 1.0 
251.0 74.0 1.0 

251.0 74.0 1.0 

251.0 7"1.0 l.O 
251.0 74.0 1.0 

251.0 74.0 1.0 
251.0 75.0 1.0 

251.0 74.0 1.0 
251.0 75.0 1.0 

251.0 74.0 1.0 

251.0 75.0 1.0 
251.0 75.0 1.0 

251.0 74.0 1.0 

251.0 74.0 L.O 
?51.0 74.0 1.0 

251.0 75.0 1.0 

25.1.0 74.0 1.0 
251.0 74.0 1.0 

251.0 75.0 1.0 

251.0 71.0 1.0 
251.0 75.0 1.0 

251.0 75.0 1.0 

251.0 74.0 1..0 
251.0 75.0 1.0 

251.0 74.0 1.0 

251.0 75.0 1.0 

251..0 75.0 1..0 
251.0 75.0 1.0 

251.0 75.0 1.0 

251.0 74.3 1.0 
Maximum-> 

.92 East Elm. Street. Yarmouth, Maine. 04096 USA 
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PPMv 
Reading 

1.4 
1.4 
1.4 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1..'3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
l.2 
1.1 
1.1 
1.2 
1.2 
1.2 
1.2 
1.1 
1.1 
1.0 
1.0 
0.9 
0.9 
0.9 
0.9 
0.9 
0.8 
0.9 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 
1.1 
1.4 



Yarmouth Research and Technology 

Valve Description: 2 inch Class 150 Fluoroseal Plug Valve 
Cycle Number: 30000 Date 

Tlme 

12:58:03 PM 
12:58:04 PM 

12:58:08 M 
12:58:09 M 
12:58:1 'M 
12:58J.2 'M 
12:58:13 'lVl 

12:58:15 'M 
12:58:16 'M 

1:58:17 PM 

'1\i_ 
1:58:20 'M 

12:58:21 'M 
12:.58:22 'M 
12:58:2: 'M 
12:58:2· 'M 

'!\! 
12:58:2' 'M 
\2:58:28 PM 

12:58:30 PM 
\2:58:31 'M 

.. 
12:58:35: >M 
12:58:36 PM 
12:58:37 PM 
12:58:38 PM 
12:1 :39 'M 
12: 

12: :42 
\2:58:43 
12:58:44 'M 
12:58:45 'M 
12: 
12 

1:49 
::58:50 

12:58:51 
12:58:52 PM 
\2:58:53 PM 

~ 'M 
12:58:56 'M 
12:58:58 'M 
12:58:59 PM 
12:59:00 :'M 

12:59:03 
12:59:04 
12:59:05 PM ,,. 

iP'lg) ;~::.h Rate- (U,;-) 

251.0 74.0 
251.0 74.0 
251.0 75.0 

1. 
251.0 75.• 
251.0 74.0 
251.0 74.0 
251 74.0 
2•51. 74.0 

Jl51 71.0 
251 74.0 
251 75.0 
251.0 HO 
251. 75.0 
251. 75.0 

Jl§L ""-' 
251 75.0 
251.0 71.0 
251.0 74.0 
251.0 74. 
2i .0 74.0 

_21 .. 0 74.0 
21 .0 75.0 
251.0 74.• 
251.0 74. 
251 74.0 
25 ... 0 74.0 
25 .0 75.0 l. 

Jl5 . 74.• 
25 .0 74. 
251.0 74. 
251.0 74.0 
251.0 74.0 
251. 71.• 
251. l.O l. 

_71.' 
251. 74.0 
251.0 75.0 
251.0 75.0 
251. 75.• 
251.0 74. 
251. 74.0 1. 

JJQJ. 74.0 
251 75.0 
251. 74.• 
2.51. 75.' 
251.0 75.' 
251.0 75.0 
2i 
25'. 74.· 
2.51. 74.• 
251. 75.' 
251.0 75.• 
251. 75.0 
25:. 74. 1 

_25:. 74.• 
2.51. 74.' 
251. 74. 
251. 75.0 
251.0 74.3 1.0 

92 EaBt Elm Street, Yarmouth, Maine, 04096 USA 
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'-> 
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PPMv 

.. 8 
1.8 
1.8 

,.6 
.6 

1.6 
1.6 
.. 6 

"'-1.6 
1.6 
1.6 
l.6 
.7 

1.7 
1. 
1. 

.. 7 

l. 

_l 

.. 7 
1.7 
1. 
1.6 

.6 
1.5 
1.5 
.. 5 
.. 5 

1.4 
1.4 
1.4 
..4 

1. 

1. 
. .4 
.4 
.. 4 
.4 

. .4 

.4 

.. 3 

.. 3 
1.3 

.. 3 
.3 

..3 

.. 3 
1.5 
1.8 



Yarmouth Research and Technology 

Valve Description: 2 inch Class 150 Fluoroseal Plug Valve 

Cycle Number: 35000 Date 

Time 
Rate (Vm) 

9:36AS \M 250. 

9:35:49 250. 
250, 

9:35:61 \M 250. 

9:35:52 \M 250.4 

9:35:53 AM 250. 

9:35:5> Al 250.4 

9:35:59 AM 250.4 

9:36:05 AM 250.4 

9:36:06 \M 250.4 

A3 

'-> 

1,3 
1.3 

250.3 
2.50.4 
250.3 
250.3 

:05Qll 
250.4 
250.4 
250.4 
250.3 
250. 
250. 

_&t;(l. 
250. 
250.3 
250.3 
250. 
250. 
250. 

21&, 
250.3 
250.3 
2.50.3 
250. 
250. 

~ 
250.' 

250.2 
250.3 
250.3 

250.2 
250.3 
250.2 
260.2 
250.: 
250.2 
250. 
250.3 

74. 
l±&_ 
73. 
74.0 
73. 

73. 

74.0 
74 
74. 
74.1 
73.1 
74. 

74.0 
730 
73.0 
74.0_ 
74.0 

73.0 
73.0 
73.1 

74.0 
73.0 
73.1 

73.• 
73. 
73. 1 

74.• 
73. 

74,()_ 
73.• 
73. 
74. 
74. 
74. 

.l.O 

73. 
730 
73. 
73. 
73. 
73. 
73.0 
74.0 

73.0 
73.0 
730 
74.0 
73.0 
73.0 
73.0 
73.Q_ 
73.0 
74.0 

73.4 

L.O 

L.O 
1.0 
1.0 
L.O 

_1.0 
.0 
.0 

1.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 

1.0 

.0 

I 0 

L.O 
L.O 
L.O 

1.0 
L.O 
L.O 
1.0 
1.0 

.0 

.0 
L.O 
.0 
.0 
.0 
.0 
.0 
.o 

92 Bw;t Elm Street, Yarmouth, Maine, 04096 USA 
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PPMv 

1.7 

.7 

.7 
1.8 
L.S 
L.S 
19 
L.9 
19 
1.9 

]. 

..9 

1.9 
.. 9 
.9 
,9_ 

.. 9 
.9 

.. 9 

.. 9 
.9 

_1Jl_ 
.. 9 
1.9 

1.9 

... 9 
1.8 

1.8 

L.8 
1.8 

1.8 

L&_ 
L.S 
1.8 

L.S 
L.S 

1.8 
L.S 
.8 

.. 8 
.8 

1.8 
.. 8 
.. 8 
,Q_ 

.. 9 

.. 8 

_1,8_ 
•. 9 



Yarmouth Research and Technology 

Valve Description: 2 inch Class 150 Fluoroseal Plug Valve 
Cycle Number: 35000 Date 

Time 

9:36:59 AJVI 
9:37:00 AM 
9:37:01 AM 
9:37:02 AM 
9:37:03 AM 
9:37:04MI 
9:87:05 AM 
9:37·.06 AM 
9:37:07 AM 
9:37:09 AJVI 
9:37:10 AM 
9·.37:11 AM 
9:87:12 AM 
9:37:18 Al\1[ 

9:37:14MI 
9:87:1.5 Al\II 
9:37:16 AM 
9:.'37:17 AJ\II 
9:37:18 AM 
9:37:19 AM 
9:37:20 Al\1[ 

9:37:21 AM 
9:37:22 AM 
9:37:2.'3 AJVI 
9:37:24 MI 
9:37:25 Al\1 
9:37:26 AM 
9:37:27 AM 
9:37:28 AM 
9:37:29 Al\1[ 

9:37:.'31 AM 
9:37:32 AM 
9:37:33 AM 
9:37:34 AM 
9:37:85 Al\1[ 

9:37:36 AM 
9:37:87 AM 
9:37:38 AM 
9:37:39 AM 
9:37:40 AM 
9:37:41 AM 
9:87:42 AM 
9:37:43 AM 
9:37:41 AM 
9:37:45 AM 
9:37;rJ6 AM 
9:37:47 AM 
9:37:48 AM 
9:37:19 AM 
9:37:50 ANI 
9:37:51 Al\1[ 

9:37:52 AM 
9:37:54 Al\11 
9:37:55 AM 
9:37:56 AM 
9:37:57 AM 
9:37:58 A1'vl 
9:.37:59 AM 
9:38:00 AM 
9:38:01 AM 

Averages-> 

Pressure Temp. Sampling 
(psig) (deg. F) Rate (lim) 

250.2 73.0 1.0 
250.2 74.0 1.0 
250.2 73.0 1.0 
250.2 73.0 1.0 
250.2 74.0 1.0 
250.2 74.0 1.0 
250.3 73.0 1.0 
250.3 71.0 1.0 
250.8 74.0 1.0 
250.3 71.0 1.0 
250.2 74.0 1.0 
250.3 74.0 1.0 
250.3 73.0 1.0 
250.:=1 7:3.o 1.0 
250.3 73.0 1.0 
250.3 73.0 1.0 
250.3 74.0 1.0 
250.2 73.0 1.0 
250.3 73.0 1.0 
250.3 73.0 L.O 
250 . .'3 74.0 1.0 
250.3 74.0 1.0 
250.3 74.0 1.0 
250.3 73.0 1.0 
250.3 73.0 1.0 
250.3 71.0 1.0 
250.3 74.0 1.0 
250.2 73.0 1..0 
250.3 74.0 1.0 
250.3 73.0 1.0 
250.3 73.0 1.0 
250.2 74.0 1.0 
250.2 74.0 1.0 
250.2 73.0 1.0 
250 . .'3 73.0 1.0 
250.3 7::1.0 1.0 
250.3 73.0 1..0 
250.3 74.0 1.0 
250.3 74.0 1.0 
250.2 74.0 1.0 
250.2 74.0 1.0 
250.3 73.0 1.0 
250.2 74.0 1.0 
250.2 74.0 1.0 
250.2 74.0 1.0 
250.3 74.0 1.0 
250.2 73.0 1.0 
250.2 74.0 1.0 
250.2 74.0 1.0 
250.4 74.0 1.0 
250.3 74.0 1.0 
250.3 74.0 1.0 
250 . .'3 73.0 1.0 
250.3 73.0 1.0 
250.8 73.0 1.0 
250.2 74.0 1.0 
250.2 74.0 1.0 
250.2 74.0 1.0 
250.2 74.0 1.0 
250.3 74.0 1.0 
250.3 73.6 1.0 

Maximum-> 

.92 East Elm Street, Yarmouth, Maine, 040.96 USA 
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PPMv 
Reading 

1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.7 
1.8 
1.7 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
L.S 
1.9 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
2.1 
2.5 
2.6 
2.6 
2.7 
2.7 
2.5 
2.4 
2.3 
2 . .'3 
2.3 
2.3 
2.3 
2.4 
2A 
2.0 
2.7 



Yarmouth Research and Technology 

Valve Description: 2 inch Class HiD Fluoroseal Plug Valve 

Cycle Number: 40000 Date 

Time 

7:59:16 AM 

7:59:17 AM 
7:59:18 AM 

7:59:19 AM 
7:59:20 AM 
7:.59:21 AM 

7:59:22 Arvl 
7:59:23 AM 
7:59:24MI 

7:59:25 AM 

7:59:26 AM 
7:59:27 AI\1 

7:59:28 AM 
7:59:29 Al\i 
7:59:30 AM 

7:59:31 AM 
7:59:32 AM 

7:59:33 AM 

7:59:35 AM 

7:59:86 AM 
7:59:37 AM 

7:59:38 AJ\11 
7:59:39 AM 

7:59:10 AM 
7:59:41 AM 
7:.59:42 AM 
7:59:43 AM 
7:59:44AM 

7:59:45 AM 
7:59:46 Al\i 
7:59:47 AM 
7:59:48 AM 
7:59:49 AM 

7:59:50 AM 
7:59:51 AM 

7:59:52MI 

7:59:53 AM 
7:59:54 AM 

7:59:56 AM 
7:59:57 .c\11 
7:59:58 AM 

7:59:59 Arvl 
8:00:00 AM 

8:00:01 AJ.\i 
8:00:02 AM 

8:00:03 AM 

8:00:04 AM 
8:00:05 AM 
8:00:06AJY[ 

8:00:07 A11 
8:00:08 L\11 
8:00:09 AM 

8:00:10 Alv1 
8:00:11 AM 
8:00:12 AM 
8:00:13 AM 
8:00:14 AM 
8:00:15 ANI 
8:00:16 AM 

8:00:17 AM 
Averages-> 

Pressure Temp. Sampling 

(psig) (de g. F) Rate (lfm) 

218.6 74.0 1.0 
248.6 71.0 1.0 

248.6 75.0 1.0 

248.6 75.0 1.0 

248.7 75.0 1.0 
248.6 74.0 1.0 

248.6 75.0 1.0 

2ti8. 7 74.0 1.0 
248.7 71.0 1.0 

248.7 74.0 1.0 

248.6 74.0 1.0 

248.6 74.0 1.0 

248.6 74.0 1.0 

248.7 74.0 1.0 

248.6 75.0 1.0 

2'18.7 74.0 1.0 
248.6 74.0 1.0 

248.6 74.0 1.0 
2tl8.7 74.0 l.O 
248.6 74.0 1.0 

248.6 74.0 1.0 

218.6 75.0 1.0 

248.7 74.0 1.0 

U8.6 74.0 l.O 
248.6 71.0 1.0 

248.6 7!5.0 1.0 

248.7 74.0 1.0 
248.6 71.0 1.0 

248.7 7fi0 1.0 

248.7 71.0 1.0 

248.7 75.0 1.0 

218.7 74.0 1.0 
248.6 no 1.0 

248.6 75.0 1.0 

248.6 74.0 1.0 

248.6 74.0 1.0 

248.6 74.0 1.0 

248.7 75.0 1.0 

248.7 74.0 1.0 

248.6 75.0 1.0 

248.6 74.0 1.0 

218.6 74.0 1.0 
248.6 71.0 1.0 

248.6 75.0 1.0 

248.6 75.0 1.0 

248.6 75.0 1.0 

248.6 74.0 1.0 

248.6 74.0 1.0 

248.7 74.0 1.0 

218.7 74.0 1..0 

248.6 75.0 1.0 

248.6 75.0 1.0 

248.6 75.0 1.0 

248.6 74.0 1.0 

248.6 75.0 1.0 

248.7 75.0 1.0 

248.6 75.0 1.0 

248.6 74.0 1.0 

248.6 75.0 1.0 

248.6 74.0 1.0 

248.6 74.4 1.0 
Maximum-> 

.92 East Elm Street, Yarmouth, Maine, 04096 USA 
www.yarmouthresearch.com 

5/1512003 

PPMv 
Reading 

0.8 
0.7 
0.8 
0.8 
0.9 
0.9 
1.0 
1.2 
1.3 
1.5 
1.6 
1.7 
1.7 
1.8 
1.9 
2.0 
2.1 
2.2 
2.2 
2.1 
2.0 
2.0 
2.0 
1.9 
1.8 
\.7 
1.6 
\.6 
1.5 
1.4 
1.2 
1.2 
1.1 
1.1 
1.1 
1.0 
1.0 
1..0 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
1.2 

2.2 



Yarmouth Research and Technology 

Valve Description: 2 inch Class 1.50 F1uoroseal Plug Valve 
Cycle Number- 40000 Date 

Time 

8:00:28 Al\1[ 
8:00:29 AM 
8:00:30 AM 
8:00:31 AM 
8:00:32 AM 
8:00:33 AM 
8:00:35 .'\11 
8:00:36 AM 
8:00:37 AM 
8:00:38MI 
8:00:39 Al\11 
8:00:10 .'\11 
8:00:41 AM 
8:00:42 AM 
8:00:13 A1'1 
8:00:44 Al\II 
8:00:45 AM 
8:00:46 Al\11 
8:00:47 AM 
8:00:<18MI 
8:00:49 Al\II 
8:00:50 AM 
8:00:51 AM 
8:00:52 AM 
8:00:53 MI 
8:00:54 AM 
8:00:55 AM 
8:00:56 AM 
8:00:57 AM 
8:00:59 Al\1 
8:01:00 AM 
8:01.:01 AM 
8:01.:02 Al\II 
8:01:03 AM 
8:01:04 AM 
8:01:05 Al\1 
8:01:06 AM 
8:01.:07 AM 
8:01:08 .'\11 
8:01.:09 Al\.:1 
8:01:10 AM 
8:01:11. Al\II 
8:01.:12 AM 
8:01:18 Al\.1 
8:01.:14 AM 
8:01:15 AM 
8:01:lf3 AM 
8:01:17 AM 
8:01:1.8 AM 
8:01.:1.9 AM 
8:01.:21 Al\.:1 
8:01:22 AM 
8:01:23 Aivl 
8:01:24 Alvl 
8:01.:25 AM 
8:01:26 AM 
8:01:27 AM 
8:01:28 AM 
8:01:29 AM 
8:01:30 MI 

Averages-> 

Pressure Temp. Sampling 
(psig) (de g. F) Rate (1/m) 

248.7 74.0 1.0 
248.7 74.0 1.0 
248.6 75.0 1.0 
248.6 74.0 1.0 
218.7 74.0 1.0 
248.7 74.0 1.0 

* 248.9 74.0 1.0 
248.9 74.0 1.0 
248.8 71.0 1.0 
248.7 74.0 1.0 
248.7 74.0 1.0 
248.7 75.0 1.0 
248.7 74.0 1.0 
~18.6 74.0 1.0 
248.7 74.0 1.0 
248.7 74.0 1.0 
248.7 74.0 1.0 
248.7 7.5.0 1.0 
248.7 75.0 1.0 
248.8 74.0 1.0 
248.9 74.0 1.0 
248.8 74.0 1.0 
248.7 7.5.0 1.0 
248.7 74.0 1.0 
248.7 74.0 1.0 
248.7 74.0 1.0 
248.6 74.0 1.0 
248.7 74.0 1.0 
248.7 74.0 1.0 
248.6 74.0 1.0 
218.7 74.0 1.0 
248.7 75.0 1.0 
248.7 74.0 1.0 
248.8 75.0 1.0 
248.9 74.0 1.0 
248.9 7r1.0 1.0 
248.9 75.0 1.0 
218.7 74.0 .\..0 
248.f3 74.0 1.0 
21.S.7 74.0 1.0 
248.7 75.0 1.0 
248.6 74.0 1.0 
248.7 74.0 1.0 
248.7 74.0 1.0 
218.7 74.0 1.0 
248.7 71.0 1.0 
248.6 74.0 1.0 
248.8 74.0 \.0 
248.9 74.0 1.0 
248.9 74.0 1.0 
248.8 71.0 1.0 
248.7 74.0 1.0 
218.7 74.0 1.0 
248.7 71.0 1.0 
248.7 74.0 1.0 
248.6 74.0 1.0 
248.7 75.0 1.0 
248.7 74.0 1.0 
218.7 74.0 1.0 
218.7 74.0 1.0 
248.7 74.2 1.0 

Maximum-> 

92 Ea..~t Elm Street, Yarmouth, Maine, 04096 USA 
www.yarmouthresearch.com 

5/15/2003 

PPMv 
Reading 

0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.7 
0.7 
0.8 
0.9 
1.0 
Ll 
1.1 
1.2 
1.3 
1.4 
1.6 
1.6 
1.7 
1.8 
1.9 
2.0 
2.0 
2.1 
2.1 
2.1 
2.1 
2.0 
2.0 
2.0 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.8 
1.8 
1.7 
1.7 
1.3 
2.1 



Yarmouth Research and Technology 

Valve Description: 2 inch Class 150 Fluoroseal Plug Valve 

Cycle Number: 45000 Date 

Time 

12:15:24 PM 
12:15:25 PM 
12:15:26 PM 
l2:1.5:27PM 
1.2:15:28 PM 
12:15:29 PM 
1.2:15:30 PM 
12:15:31 PM 
12:1.5:.32 PM 
12:1.5:33 PM 
12:15:34 PM 
12:15:35 PM 
12:15:36PM 
12:15::37 PM 
12:15:39 PM 
1.2:15:40 PM 
12:1.5:41 PM 
12:15:42 PM 
l2:15:43 PM 
1.2:15A4 PM 
12:15:45 PM 
12:15:16 PM 
1.'1:15:47 PM 
12:15:48PM 
12:1.5:49 PM 
12:15:50 PM 
12:15:51 PM 
12:15:.'52 PM 
12:15:53 PM 
12:15:54 PM 
12:15:55 PM 
12:15:56 PM 
12:15:57 Pr---r 
12:15:58 PM 
12:15:59 PM 
12:16:00 PM 
12:16:02 PM 
12:16:03 PM 
12:16:04 PM 
12:16:05 PM 
12:16:06PM 
12:16:07 PM 
12:16:08 PM 
12:16:09 PM 
12:16:10 PM 
12:16:11 PM 
12:16:12 PM 
12:16:13 PM 
12:16:14 PM 
12:16:15 PM 
12:16:16 PM 
12:16:17PM 
12:16:18 PM 
12:16:19 PM 
12:16:20 PM 
12:16:21 PM 
12:16:22 PM 
12:16:23 PM 
12:16:25 PM 
12:16:26 PM 

Averages-> 

Pressure Temp. Sampling 

(psig) (deg, F) Rate (lim) 

249.4 73.0 1.0 
219.5 73.0 1.0 
249.5 73.0 1.0 
249.5 7.'10 1.0 
249.5 73.0 1.0 
249.5 73.0 l.O 
249.4 73.0 1.0 
249.5 73.0 1.0 
219.5 73.0 1.0 
249.5 73.0 1.0 
249.5 73.0 1.0 
249.5 73.0 1..0 

249.5 73.0 1.0 
249.5 73.0 1.0 
249.5 73.0 1.0 
249.5 73.0 1.0 
249.4 73.0 1.0 
249.5 73.0 1.0 
249.4 73.0 1.0 
219.4 73.0 1.0 
249.5 73.0 1.0 
249.5 73.0 1.0 
219.5 73.0 1.0 
249.5 73.0 1.0 
249.5 73.0 1.0 
249.5 73.0 LO 
249.5 73.0 1.0 
249.5 73.0 1.0 
249.5 73.0 1.0 
249.5 7.1.0 1.0 
249.5 73.0 1.0 
249.5 7.'3.0 1.0 
249.5 73.0 1.0 
249.5 73.0 1.0 
249.5 73.0 1.0 
249.5 73.0 1.0 
249.5 73.0 1.0 
249.4 73.0 1.0 
249.4 73.0 1.0 
249.5 73.0 1.0 
249.5 73.0 1.0 
249.5 73.0 1.0 
249.5 73.0 1.0 
249.5 73.0 1.0 
249.5 73.0 1.0 
219.5 73.0 J..O 

249.4 73.0 1.0 
249.5 73.0 1.0 
249.4 73.0 LO 
249.4 73.0 1.0 
249.5 73.0 1.0 
249.5 73.0 \.0 
249.5 73.0 1.0 
249.5 73.0 1.0 
249.4 73.0 1.0 
249.5 73.0 1.0 
249.5 78.0 1.0 
249.5 73.0 1.0 
249.5 73.0 1.0 
249.5 73.0 1.0 
249.5 73.0 1.0 

Maximum-> 

92 Ea.~t Elm Street, Yarmouth, Maine, 04096 USA 
www.yarm.outhre8earch.com 

511612003 

PPMv 
Reading 

1.9 
1.9 
1.9 
1.9 
2.0 
2.1 
2.1 
2.2 
2.3 
2.3 
2.4 
2.5 
2.6 
2.6 
2.7 
2.8 
2.8 
2.8 
2.8 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.8 
2.8 
2.8 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 
2.6 
2.6 
2.6 
2.7 
2.7 
2.7 
2.6 
2.7 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
'.6 
2.6 
2.6 
2.5 
2.5 
2.5 
2.6 
2.9 



Yarmouth Research and Technology 

Valve Description: 2 inch Class 150 Fluo1·oseal Plug Valve 
Cycle Number: 45000 Date 

'l'ime 

12:17:20 PM 
12:17:21 PM 
12:.17:23 PM 
12:17:24 PM 
12:17:25 PM 
12:17:26 PM 
12:17:27 PM 
12:17:28 PM 
12:17:29 PM 
12:17:30 PM 
12:17:31 PM 
12:17:32 PM 
12:17:33 PM 
12:17:34 PM 
.12:17:35 PM 
12:17:36 PM 
12:17:37 PM 
12:17:38 PM 
12:17:39 PM 
12:17:40 PM 
12:17:41 PM 
12:17:42 PM 
12:17:·13 PM 
12:17:45 PM 
12:17:16 PM 
12:17:47PM 
12:17:48 PM 
12:17:49 PM 
12:17:50 PM 
12:17:51 PM 
12:17:52 PM 
12:17:53PM 
12:17:54 PM 
12:17:55 PM 
12:17:56 PM 
12:17:57 PM 
12:17:58 PM 
12:17:59 PM 
12:18:00 PM 
12:18:01 PM 
12:18:02 PM 
12:18:03 PM 
12:18:04 PM 
12:18:06 PM 
12:18:07 PM 
12:18:08 PM 
12:18:09 PM 
12:18:10 PM 
12:1.8:11 PM 
12:18:12 PM 
12:18:13 PM 
12:18:14 PM 
12:18:15 PM 
12:18:16 PM 
12:18:17 PM 
12:18:18 PM 
12:18:19 PM 
12:18:20 PM 
12:18:21 PM 
12:18:22 PM 

Averages-> 

Pressure Temp. Sampling 
(psig) (deg. F) Rate (1/m) 

249.4 73.0 1.0 
249.4 73.0 1.0 
249.4 73.0 1.0 
249.4 73.0 1.0 
249.4 73.0 1.0 
249.4 73.0 1.0 
249.4 73.0 1.0 
249.4 73.0 1.0 
249A 73.0 1.0 
249.4 73.0 1.0 
249.4- 73.0 1.0 
249.4 73.0 1.0 
249.4 73.0 [.0 
2-19.4 73.0 1.0 
249.4 73.0 1.0 
249.5 73.0 1.0 
249.5 73.0 1.0 
249.4 73.0 1.0 
249.4 73.0 1.0 
249.4 n.o 1.0 
249.4 73.0 1.0 
249.5 73.0 1.0 
249.4 73.0 1.0 
249.4 73.0 1..0 
249.4 73.0 1.0 
219.4 73.0 1.0 
249.4 73.0 1.0 
249.4 73.0 1.0 
249.1 73.0 1.0 
249.4 73.0 1.0 
249.4 73.0 1.0 
249.4 73.0 1.0 
249.5 73.0 \.0 
249.4 73.0 1.0 
249.4 73.0 1.0 
249.4 73.0 1.0 
249.4 73.0 1.0 
249.4 73.0 1.0 
249.4 73.0 1.0 
249.4 73.0 [.0 
249.4 73.0 1.0 
249.4 73.0 1.0 
249.1 73.0 1.0 
249.4 73.0 1.0 
249.4 73.0 [.0 
249.5 73.0 1.0 
2-19.4 n.o 1.0 
249.4 73.0 \.0 
249.4 73.0 1.0 
249.5 73.0 1.0 
249.4 73.0 1.0 
249.4 73.0 1.0 
249.4 73.0 [.0 
249.5 73.0 1.0 
219.4 73.0 1.0 
249.4 73.0 t.O 
249.4 73.0 1.0 
249.4 73.0 1.0 
249.5 73.0 1.0 
249.5 73.0 J..O 
249.4 73.0 1.0 

Maximum-> 

92 East Elm Street, Yarmouth, Maine, 04096 USA 
www.yarmouthresearch.com. 

5/16/2003 

PPMv 
Reading 

2.0 
2.0 
2.0 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.0 
2.0 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.3 
2.4 
2.6 
2.7 
2.9 
2.9 
3.0 
3.1 
3.1 
3.2 
3.5 
3.7 
3.8 
3.8 
3.9 
3.9 
3.8 
a.s 
3.8 
3.7 
3.6 
3.5 
3.4 
3.3 
3.2 
3.2 
2.6 

3.9 



Yarmouth Research and Technology 

Valve Description: 2 inch Class 150 Fluoroscal Plug Valve 

Cycle Number: 50000 Date 

Time 

B:n12 
9:27:13 
9:2C:H 
9:nl5 
9:2U6 Alii 
9:27:17 \11 

:19 \11 

1:2 ,\11 
1:22 AM 

9:27:23 AM 

•AM 

9: 27:27 AM 
27:28 AM 9:: 

9:n29AM 
9:27:30 AM 
9:27:31 AM 

9:27:33 AM 
9:27:34 AM 
9:27:35 AM 
9:27:36 AM 
9:27:37 AM 
9:27:38 AM 

e:n4oAM 
9:27:41 AM 
9:27:43 AM 
9:27:44AM 
9: 7:45AM 

•AM 

9: 7:48AM 
9:27A9 AM 
9:27:50 fu\1 
9:27:51 'J'>l 
9:27:52 "" 
9:27:5- \11 
9:27:5i '\M 

s:n-17 AM 
9:27:58 AM 

9:2~AM 

9:28:0. AM 
9:28:02 AM 
9:28:03 .'\M 
9:28:05 AM 

9:28JJ: AM 
9:28:08 AM 
9:28:09 AM 
9:28:10 AM 
9:28:1 

12A 
9:28:13 
9:28:14 

(p•ig) (!:;~, Rate (1/m) 

25 . 74.0 LO 

25 74.0 1.0 

251, 74,0 .0 

251. 74.0 .0 

261.8 73.0 1.0 

251. 74.0 .. 0 

251. 73.0 .0 

_lil --~ 
251. 74.0 .0 

251.8 74.0 .0 

251.8 73.' 
25) 74.' 
251 74.0 . 0 

~ 7}" 
251. 74.' 
251.8 73. 
251.8 74.• 

251. 74. 
25l. 74. 

--"". -~ 
25l. 74. 
251.8 74. 

251.8 74. 
25L8 74.0 LO 

251. 74. 

25:. 73. LO 

20: 74,0_ LO 

251. 73.0 1.0 

261.8 74.0 LO 

251.8 74.0 LO 

251.8 74.0 1.0 

26 74.0 1.0 

251. 74 LO 

_g_iil 1.0 

251 .0 

251.8 "- . 0 

251.7 74.0 .0 

251. 74.0 .. 0 

251.8 74.0 .0 

251.7 74.0 .0 

251_8 "-' 
251.8 74.0 .0 

251.8 74.0 .. 0 

2,51.8 74. 
25l. 74.• 

251 74.0 .. 0 

--"" 7'[! 
25l. 74.' 
251.8 74. 

251.8 74.' 
251.8 74. 

251.7 74. 

~8 71, 
251.8 73. LO 

251.8 74. 

251.7 74. 
251.7 73.0 LO 

L7 73.0 LO 

25:. 74. 

251.7 74.0 LO 

251.8 73,8 1.0 

92 East Elm Street, Yarmouth, Maine, 040gfi USA 

www.yarmouthre8earch.com 

5/17/200,) 

R~~:.:g 

.. 2 

).8 
•. 3 
l.8 

10.6 
_lQJ5_ 

l.S 

10.3 
10.2 
10.7 
10 . 

-""' lOA 
9.8 

10.7 
9.9 
9.6 
1_02 
9. 
9.2 
9.9 
9.5 
9.7 
9. 
8,9_ 
9.3 
8.9 
8.7 
8.9 
9.0 
8.7 

~& 
9.0 
8 . 
8.4 
8.6 
8.9 
8.: 
9. 
8. ,_, 
8.8 
8.3 
8.6 

_jld_ 
8.3 
8.8 
8.7 
8.7 
8.3 

_IU_ 
8.8 
8. 
8.3 
8. 
8.5 
8.5 
7.9 
9.3 

1,3 



Yarmouth Research and Technology 

Valve Description: 2 inch Class 150 Fluoroseal Plug Valve 
Cycle Number: 50000 Date 

Time 

,,29,47 Al\ 

,,29,50 Al ,,,,,51 \M 

9,29·.55 AM 

9,29,57 AM 

''30·.00AM 
l3o,o AM 

9,30,03 M 

9,30,08 AM 
9,so,o9. \M 
9'30,)0 M 

9,30,15 M 
g,3Q,16 \M 
"'30,17 \M 

"" 
9,30,23 AM 

g,so,25 AM 
':30,26 M 

M 

g,so,so AM 
e,so,31AM 
9,30,,12 M 

e,so'"' 
9,so,3s 

·''30'43 
9,30,44 

'. 

g,so,<: :AM 
; _, 

(p•ig) (~:;~) Rate (1/m) 

251.8 74.0 
_251.8 74.0 .. 0 
251.8 73.0 .. 0 
261.8 74.0 
251.8 73.0 .0 
251.8 7· 1.0 1.0 
Q.L8 l.O co 

251.8 1.0 1.0 
2 .8 74.0 .0 
251.8 74 .0 
251. 74 .0 
251. .Jl_ 

J'5l 7•! ,o 
251 H. .0 
251.8 7.1.0 .0 
251.8 74.0 .0 
251. 74.0 .0 
25. 73.0 ,0 

73. Jl 
251. 74,0 .0 
251.8 73.0 .0 
251.8 73.0 .0 
251.8 7· ,0 
251.8 73 ,0 
251.8 74 .. 0 
J'Ql~ ,o 
251.8 74,0 .0 
251.8 73. 1.0 
251.7 74, 1.0 
251.8 74.0 .. 0 
251.8 74.0 .0 

,8 74.0 1.0 
1_8 74. 1.0 

' 1.8 74, 1.0 
.8 74.0 ,0 

251.8 74,0 .0 
251.8 74.0 ,0 
251.8 ' 1.0 
251.8 [.0 
25 Jl_ 
-~5 l.8 !.0 .0 
25 l.S 74. 1.0 
251.8 74, 1.0 
251.8 74, .0 
251.8 74. 
251.8 74.0 

74. 
251.8 74. 
251.8 74, 1.0 
251.8 73. 1.0 
251.8 73,0 .0 
251.8 74.0 1.0 
25 74. l.Q_ 

J'5 L8 74, 1.0 
25 L8 74. 1.0 
251.8 74.0 .0 
251.8 74,0 .0 
25 ... 8 74,0 1. 
25 71. 1. 
251.8 74. 1. 
251.8 73.8 1. 

92 East Elm Street, Yarmouth, Maine, 040.96 USA 
www.yarmor~thresearch.com 

5/17/2003 

PPMv 

_llO 
5.5 
5.8 
5.8 
5. 

i.6 
16.0 
15.0 
15.2 
1_4,0 
12.5 
16. 
20.' 
22, 

,1,5 

',2 
15.8 
25.2 
26,6 
26.6 
27.7 

~ 
37.4 
44,5 
41.0 
42.1 
40.9 
40,1 

_iel,O 
39.9 
40. 
35.8 
34.2 
.33.8 

39.3 
37.5 
37.7 
40.1 

'.6 

53.3 
59.9 
59.3 
62.2 

57.1 
49.3 
38.3 
35.4 
35.2 

'' 
il6.3 

''"·' 31.7 
62.6 



Yarmouth Research and Technology 

Valve Description: 2 inch Class 150 Fluoroseal Plug Valve 

Cycle Number: .55000 Date 

Time 

:AM 

8:39:04 AM 
8:39:05 AM 

8:89:06 "' 
8:39:07 '-M 

8:,39:10. "' 8:89:11 "' 8:39:12 ""' 
8:39:13 "' 8:39:14 

"" S:39:15c 
8:89:16 AM 
8:39:11 AM 
8:39:18 AM 
8:39:19 AM 

AM 

8:39:22 AM 
8:39:28 AM 
8:89:24 Al\1 
8:39:25 AM 

iAM 
AM 

8:89:29 AM 
8:39:30 AM 
8:39:82 AM 

8:39:33 ""' 

"' 8:39:36 AM 
8:39:3' AM 
8:39:38 AM 
8:39:39 AM 

8:: 19:41 AM 

" 
19:4' 8:C \M 

8:39:45 AM 
8:39:46 AM 
8:39:· \M 

"' 
8:39:1 1M 
8:,19:5 AM 
8:39:52 AM 

8:39:54 "' 

"' 
8:39:57 "' 8:39:58 AM 
8:39:59 AM 
8:40:00 AM 

8:40:02 AM 
8:40:03 AM 
8:40:04 AM 

'-> 

(p,ig) (!:;~) Rate (lim) 

250.2 74.0 1.0 

25<L2. 74.0 .0 

250. 74. .0 

250. 74.' 
250.2 74.0 

250. 75.0 

~ 7iQ_ 
250. 75. 
250. 75.• .0 
250. 75. 
250 75. 
250. 75. 
2'i(J 75, 
250. 75. 
250. 74. 
250.2 74.0 

250. 74. 
250. 75.0 

~ 74,<)_ 
250. 75.0 1.0 

250. 74.0 
250.1 75.0 LO 
250. 75.0 1.0 

250. 75.0 .0 

250 .. 75.0 1.0 

250~ 74.0 1.0 

250. 74.0 1.0 
250. 75.0 .0 

250. 75.0 .0 

250. 75.0 ..0 
250. 74.0 .0 

~ 7!CQ_ 1.0 

250. 71.• 1.0 

250. 74.0 .0 

250. 74.• ..0 

250. 74. 1.0 

250. 75. 

2i 75.• 

' 1.1 74. 

'"' 74. 
250. 75. 
250. 74. 

250. 75. 
250. 
2[ 1.0 

2j 
2f 
2[ 1.1 75.0 

250.1 75.0 1.0 

250. 74.0 

250.1 74.0 

~ 75,Q_ 1.0 

250. 75.0 l.O 
250.1 74.0 \. 

250. 75.0 l.O 
250. 74.0 l.O 
250.1 75.0 1.0 

250 74.0 .. 0 

250. 75.0 l.O 
2,50. 74.0 .0 

2511) 74.5 1.0 

g2 EaEJt Elm Street, Yarmouth, Maine, 04096 USA 
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~~PMv 

14.6 
l'L4_ 
14.3 
14. 
13.9 
13.8 
13. 
13, 
13. 
13. 
13.2 
18.4 

_1:ll_ 
18.6 
13.2 
13.3 
18.2 

.1.0 
_1lL:4_ 

,2_ 
1.5 

13. 
13.9 
13.9 
14.0 
1Q 
14. 
14. 
14. 
14. 
14. 
14. 
!4d_ 
14.3 
14.8 
14.3 
14.4 
14.6 
14.7 
1.1&_ 
14.8 
15.0 
15.3 
15.2 
15. 

'-" 
15. 
16. 
16.2 
16.4 
16.7 

Jc 
17.3 
[ 7.4 
17.5 
17.6 
17.7 
17 (7_ 
[ 7.7 
17.6 

Ji.8. 
17.7 
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Valve Description: 2 inch Class 150 Fluoroseal Plug Valve 
Cycle Number: 55000 Date 

Time 

8:40:16 AM 
8:40:17 AM 
8:40:18 ANI 
8:40:19 AM 
8:40:20 AM 
8:40:21 AM 
8:40:22 AM 
8:40:23 AM 
8:40:24 AM 
8:40:25 AM 
8:40:26 AM 
8·.40:27 AM 
8:40:28 AM 
8:10:29 AM 
8:40:30 AM 
8:40:31 AM 
8:40:32 AM 
8:40:.3.3 AM 
8:40:34 AM 
8:40:35 .fu\1 
8:40:36 A!VI 
8:40:37 AM 
8:40:39 AM 
8:40:40 i\]\.1[ 

8:40:41 MI 
8:40:42 AM 
8:40:43 AM 
8:40:44 AM 
8:40:45 i\]\.1[ 

8:40:46 AM 
8:40:47 i\]\.1[ 

8:40:48AM 
8:40:49 AM 
8:40:50MI 
8:40:51 AM 
8:40:52 AM 
8:40:53 AM 
8:40:54 AM 
8:40:55 AM 
8:10:56 AM 
8:40:57 A11 
8:40:58 AM 
8:40:59 AM 
8:41:01 AM 
8:41:02 AM 
8:41:0.3 Al\11 
8:41:04 AM 
8:41:05 AM 
8:41:06 MI 
8:11:07 AM 
8:41:08 AM 
8:41:09 AM 
8:11:10 AM 
8:41:11 ANI 
8:41:12 AIVI 
8:41:13 AM 
8:41.:14 AM 
8:41:15 AM 
8:11:16 AM 
8:41:17 AM 

Averages~> 

Pressure Temp. Sampling 
(psig) (deg. F) Rate (lim) 

250.0 75.0 1.0 
250.0 75.0 1.0 
250.0 7t.1.0 1.0 
250.0 75.0 1.0 
250.0 74.0 1.0 
250.0 75.0 1..0 
250.0 71.0 1.0 
249.9 75.0 1.0 
219.9 74.0 1.0 
250.0 74.0 1.0 
2t19.9 74.0 1.0 
250.0 74.0 1..0 
250.0 7·'1.0 1.0 
250.0 74.0 1.0 
250.0 75.0 .1.0 
250.0 75.0 1.0 
250.0 75.0 1.0 
249.9 74.0 1.0 
249.9 75.0 1.0 
249.9 74.0 1.0 
249.9 75.0 1.0 
249.9 75.0 \.0 
249.9 75.0 1.0 
249.9 75.0 1.0 
249.9 74.0 \.0 
219.9 75.0 1.0 
249.8 75.0 1.0 
249.9 75.0 1.0 
249.9 74.0 1.0 
249.9 75.0 1.0 
249.9 74.0 1.0 
249.9 75.0 1.0 
249.9 75.0 1.0 
249.9 75.0 1.0 
249.9 75.0 1.0 
249.9 74.0 1.0 
249.9 74.0 1.0 
249.9 75.0 1.0 
249.9 75.0 .1.0 
249.9 75.0 1.0 
249.9 75.0 1.0 
250.0 75.0 1.0 
219.9 75.0 1.0 
249.9 75.0 \.0 
250.0 7S.O 1.0 
249.9 75.0 1.0 
249.9 75.0 1.0 
249.8 75.0 1.0 
249.8 75.0 1.0 
249.8 74.0 1.0 
249.8 75.0 1.0 
249.8 75.0 .1.0 
2t19.8 74.0 1.0 
249.8 75.0 1.0 
249.8 75.0 1.0 
249.8 75.0 1.0 
249.8 75.0 1.0 
249.8 75.0 1..0 
219.8 74.0 1.0 
2·19.9 75.0 1.0 
249.9 74.7 1.0 

Maximum-> 

92 East Elm Street, Yarmouth, Maine, 040.96 USA 
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PPMv 
Reading 

17.8 
18.1 
18.5 
18.8 
19.3 
19.7 
20.5 
21.8 
22.5 
22.7 
22.9 
2.3.0 
22.6 
23.1 
23.2 
22.5 
21.8 
21.6 
21.8 
21.9 
22.8 
23.2 
23.1 
22.9 
22.7 
23.7 
24.8 
24.9 
24.4 
23.7 
23.3 
22.9 
22.2 
2].6 
21.0 
21.1 
22.5 
23.0 
23.5 
25.8 
28.6 
29.0 
28.2 
27.1 
26.2 
25.7 
25.5 
24.7 
2!5.S 
26.9 
27.8 
29.3 
32.0 
42.7 
56.9 
63.4 
64.0 
62.8 
58.6 
57.1 
27.5 
64.0 
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Valve Description: 2 inch Class 150 Fluoroseal Plug Valve 

Cycle NUlD.bcr: 60000 Date 

Time 

A 
9•20•52 AM 

9•20•65 

9•20•59 Al\1 
9•21•00 .\M 

9•21•0 1M 
9•21•05 AM 
9•21•07 M 
9•21•08 M 

9•2UO M 
9•21•11 1M 
9•2U2 Al\1 

9•21•13 AM 
9• •14 1M 

9• •15 1M 

9• •17 1M 
9•21.•18 1M 
9•2U9AM 
9•21•20 AM 
9•21•21 \M 
9.2!.22 1M 

'' 
9•2: •24 \M 

9•21•26 AM 
9•21•27 AM 

!.28\M 
M! • !.29. 

'" \M 

9•2 •33' \M 

9•21•35 AN 
e.2U6 AN 

9•21•,19 AN 
9•21•40 AM 
9•21•4: AM 
9•21•42 Al 

14Al 9•21•· 
9•21•· 15 Al 
9•21•46 AM 
9•21•47 AM 
9•21•48 AM 

9•2HO AM 
9•2!.51 AM 
9•2!.53 AN! 

; -> 

(p,ig) (!:;.~) Rate-(li,;) 

73Q_ ,.0 

250.4 74.0 .0 

250.4 74. 

250.4 74.' 

250.4 74.0 .. 0 

250.4 
250.4 74.' 
250.5 74.· 

250 .. 5 74. 
50.5 74, 

50.4 74,' 
74~ 

.00.5 74. 

250.4 74, 

250.4 74. 

250.1 74. 
250,5 74, 

~ 
250.4 74.0 LO 
250.4 74, 

250.4 74. 

250.4 74.0 
250, 74 

250. 

250. LO 
250,5 74,0 1.0 

250.4 74.0 .0 

250.4 74.0 .0 
250,5 74,0 . 0 

250.5 1.0 

250.4 74.0 .. 0 
250,5 74.0 .0 

250.4 74.0 ,0 

250.4 74. .0 

250.4 74.0 
250, 71.0 \, 

74. 
250, 74. 
250.4 74. .0 

250.4 74, .. 0 
1.4 74. 
1.4 74. 

''" ,).4 74.• 

250.4 74. 

250.4 74, 

250.4 74. 

250.4 71.0 LO 
LO 

250.4 74. 

250.4 74. 
250,4 74,0 LO 
250.4 74,0 LO 
250.4 74.0 

H.O 

250.4 74.0 LO 
250,4 74,0 1.0 

250.4 74.0 1.0 
250,4 74.0 1.0 

92 East Elm Street, Yarmouth, Maine, 04096 USA 
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PPMv 

6.4 
6.5 
6.4 
6. 
6. 
6. 
6. 
6.2 
6.3 
6,2 

6.2 
6,2 
6.3 
6.1 
6,2 

6. 
6, 
6. 
6, 

6. 
6. 

6. 
6.0 
6. 
6.• 
6, 
6 . 
6. 
6. 
6.2 
6. 
6.2 
6, 

6. 
6.2 
6,2 
6.3 
6.3 

6.4 
6.3 
6,3 
6.2 
6.2 

6.2 
6.2 
6.2 
6. 
6. 

6.2 
5.9 
6. 
6.0 
6.2 
6,5 
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Valve Description: 2 inch Class 150 Fluoroseal Plug Valve 
Cycle Number: 60000 Date 

Time 

Rate (Vm) 

l2A6A 

'-> 

250.4 

25~4 
25M_ 
250.4 
250.4 
250.4 

1.0.4 
1.4 

lA 
1.4 

250.3 
250.4 
250.' 

25],4 
25 
25 1.4 
250.4 
250.4 

2i 

25 
25 1.4 
250.4 
250.4 

" 1.4 

21].4 
251.4 
251.4 
250.4 

1.0.4 

25 
25l.4 
250.4 

;0.4 

l4 
251.4 
251.4 
250.4 
250.4 

" 1.4 

2[].4 

25l.4 
250.4 

1.0.4 

1.0.· 

25~: 
250.4 
250.4 
250.4 
25D.4 

74.0 
74.0 

w 
74. 
74.0 
7 LO 

.0 

& 
.0 

74.0 
74.0 

H-0 
74. 
74. 
74.0 
7•. 

75.0 
74.0 
71.0 
75.0 

& 

74. 
74. 
74.0 
74.0 

7• 

75.0 
74.0 
74.0 
74.0 

" 
74. 
74.0 

74.0 
74.0 
74.0 

ljl_ 
1.0 

74.0 
74.0 
75.0 

74. 
74.0 

7c!.O 
74.0 
74. 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

& 
.0 
.0 
.0 

.0 

1. 

.0 

.0 

.0 
.. 0 
.0 
.0 
.Q_ 
.0 
.0 
.0 
.0 

1.0 

.0 

.0 

.0 

.0 
1.0 
.0 

Valve Descnptwn, 2 mch Class 150 Fluoroseal Plug Valve 
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PPMv 

5.9 
6.0 

6,9_ 
6.1 
6.0 
i.5 

2i 

75. 
74.3 
8>. 

.1.4 
9 

63. 
56.1 
5>1.9 

78.3 
73.4 
7>. 
7>1.4 

1.0 
8>1,6 

'.0 
70.9 
65.6 

'1.8 

.1.8 
'.8 

l,3 
81.3 
100.0 
100.0 

1.3 
,i.O 

l.O 
fJl_ 

97.1 
90.0 
84.2 
811.4 
7>1.9 

1.8 
99.1 
100.0 

1.0 

l.O 

10 l.O 
100.0 
10 l.O 
10 l.O 

l.O 
1.9 

10().Q_ 
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Cycle Number: 

Time 

,25,07 PM 

,25,09 PM 

1,25,21 PM 

1,25,24 PM 

PM 

'"'" PM 
1'25'28 PM 

,25,34 PM 
,25,35 PM 
,25,35 PM 

'25,•13 PM 

'-> 

65000 

251. 
251.2 
25 . 
251.2 
251.2 

25 . 
251.3 
251.2 
251.2 

251.2 
251.3 
251.3 
251. 
251.3 
251.3 
251.2 
251 
251 

251.2 
251.1 
2! .. 2 

" .. 2 

" .. 2 
251,2 

251.2 
251.2 
251. 

25'' 
251. 
251.2 
261.2 
251.2 
251.2 
25:. 
25t.:l 
251.2 
251.2 
251 
251.2 
25 

251.2 
251.3 
251.2 

251.2 
251,2 
251.1 

251.1 

251.2 
251.1 

251.1 

251 

251. 
251 

"' 251. 
251.2 

72,0_ 

72.: 

72.• 
72.• 

73. 
@! 
72.• 
73. 
72. 
73. 
73. 
73. 
73. 
73. 
73.0 
72. 
73.0 

13jl_ 
73.0 

73.0 
73.0 

73.0 
7.1.0 

~ 
72.0 
72.0 

73.0 

72.0 
LO 
],0 

L.O 

72.0 
73.' 

73, 

72.0 

13.> 
73. 

72. 
73. 
73, 

:.o 
72. 
73, 
73.0 

73.0 

72jl_ 
78.0 

72.0 

73.0 
72.0 
72.0 

72.0. 
73.0 
73,0 

72.0 
72,6 

Valve Descnptwn. 2 mch Class 150 Fluoroseal Plug Valve 

Cycle Number: 65000 

LO 
LO 
LO 

LO 
LO 
1.0 
1.0 
LO 

_1.0 
.0 
.0 

.. 0 
L 

.0 

LO 
LO 

LO 
LO 
1.0 

.0 

L 

.. 0 
.0 
,0 

.0 
1.0 

.0 
.. 0 
.0 

L,O 

.92 East Elm Street, Yarmouth, Maine, 04096 USA 
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Date 

'-> 

Date 

5/20/2003 

179.8 
.77.6 

168.8 

182.3 

75.4 
168.9 
166.7 
174.2 

164.8 

L74.9 

164.5 

179.2 

168.3 
>.3 

,1.6 
L,9 

164.6 

165.0 

161.7 

170.3 
161.0 
172.9 
166. 

1.7 
i,9 

1.6 
170,6 

170.0 

166.9 
163,7 

164.5 

165.4 
162.4 
L72.5 

170.4 
161,9 
161. 

l6l 
168.9 
176.2 

:.4 
l6 

lC 6.4 
176.0 
173,3 

169.6 
174.4 

177& 
173. 
168.6 

168.9 
176.9 
170,2 

182,3 

5/20/2003 



Time 

1;26;13 PM 
U6o14 'M 

1;26;19 J>M 

;26;21 'M_ 
1126;22 >M 
1;26;23 'M 
1;26;24 >M 
1;26;25 >M 

1;26;31 PM 
1;26;32 PM 

1.26;35 
1;26;36'M 

1;26;38 'M 
1;26;1. 'M 

li26i45 PM 
li26;4f PM 

li26;53 PM 
1;26;54 PM 

Yarmouth Research and Technology 

.1 
25l2_ 
251 
251 
21 
2i 

.. 1 
251. 
251.0 
251.0 
251.0 

25 

2ohL 
251. 
251. 
25 
25 
25 

25 ,.1 
251.0 
251. 
251. 
251.0 

L.O 

251.1 
251.0 
251. 

1.2 

251.1 
251.1 
251.1 

5!. 

• L.O 

251.1 
251.1 
251.1 
251. 
251.2 

3.0 

3.0 

3.0 
73.0 
73.0 

1.0 
3,0 
l.O 

72.0 
720 

l.O 

3.0 
72.0 
73.0 
72.0 

Rate (Vm) 

t.O 

. 0 

.0 
[.0 

1.0 
.0 

.0 

.0 
1.0 
1.0 

JL 
.0 
.0 
.0 
.0 

1. 

PPMv 

16 ;.s 

16 . 
16 1.0 
170. 
177.0 
140.2 

235.3 
225.9 

2: 
25 1.5 

28 l.S 
28 1.9 
262. 
28 1.9 

1.8 

34 . 

" .54 1.2 
73.0 .0 478.6 

3.0 .. 0 20.8 
.l.O .0 12. 
.3.0 .0 1.5 

"'- A_ 
1.0 .. 0 40 1.9 

73.0 .0 36 1.0 
73.0 .0 IJ4; 

.3.0 .0 . 16.9 
l.O .0 1.0 
l.O .0 '.4 

"'-
1.0 .0 .30 . 

73.0 .0 423.8 
73.0 .0 40 1.2 

.3.0 .0 
'l.O .0 .. 8 
1.0 .. o ;.5 

JL LQ 
1.0 .0 .3' 1.3 

72.0 .0 346.4 
72.0 .0 :359.' 
72.0 .. 0 324.3 
72.0 .0 3• '.2 

l.O .0 1.3 
5l "'- 34bg 

;26;58 'M .. 2 1.0 .0 75.9 
1;26o59 'M 251.1 73.0 .0 .560. 
1;27;00 'M 251.1 73.0 .0 50 1.3 

~--~1~.2717~oO.~P.M~--~--~51.~--+---~3~.o--~--~.o~--~~428.7 
1;27;02 PM 51. l.O l. 43 . 

'M l.O 
1127;04 'll! l& 40 
1;27;05'M 251 1.0 .171. 
1127;06 'M 251.0 73.0 .0 393. 
1;27;07 'M 251.1 73.0 .0 359.6 
1;27;08 PM 51.1 7:1.0 .0 385.7 

l.O 3.0 1.0 3C 1.3 
1;27l: Pll! 5l.J l,O~ 1.0 359.9 

51.1 7:1.6 1.0 330.5 

Valve DescriptiOn: 2 inch Class 150 Fluoroseal Plug Valve 
Cycle Number: 70000 

92 East Elm Street, Yarmouth, Maine, 04096 USA 
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'rime 
(p,ig) (~:;~) Rate (Vm) 

249.9 75.0 

4•07•31 'M 249.7 75.0 

1•07•:Jg 'M 75,0_ 
249.9 75.0 

4m•34 'M 249.8 75.' 

4•07•35 PM 249.9 75.• 

4•07•36 PM 249.9 76. L.O 

249.9 75.• 

4•07•39. PM 249.9 75. 

4•07AO PM 250. 75. l.O 

4•07A' 'M 249. 75. l.O 

4•07.42 'M 249.7 76. L.O 
75, 

4•07A4 'M 249.8 75. l.O 

4•07.45 'M 249.8 75. 1.0 

1•07A6 'M 249.8 75.0 1.0 

4•07A8 'M 24 •.8 75. l.O 

4•07•19 24 75. 1.0 

4;0 1.'5'1 'M 76~ _1.0 

4•07•51 'M 24 <.7 76.0 .0 

4•0H2 eM 249.9 76.0 .0 

4•07•53 'M 219.7 76.0 .0 

4•07•54 'M 249.9 75.0 .0 

4•0H6 PM 249.9 75.0 l.O 

4•0?.5' PM 249.9 75.< 
249.9 76.< 

4•07•5! <PM 249.9 75.0 .0 

·!.08•00 PM 219.9 76.0 

4•08•0 PM 24C . 76.0 

1•08•02 PM ;.o 
7<;> 

4•08•04 PM 24C 75.0 

4•08•06 PM 250.0 76.• 

4•08•06 PM 249.9 76.' 

4•08•07 2,19.8 76.' 

4• 3•08 249.8 7<. 

•09 
219.9 71. 

4• PM 249.8 

clo08• PM 219.9 75. 

4•08•14 PM 249.9 76. l.O 

4•08•15 PM 249.8 76. 

4•08•16 PM 219.8 76. 

4•08•17 PM 
249.8 76. l.O 

4•08•19 PM 249.8 75.0 1.0 

4•08•20 PM 249.8 75. 1.0 

•lo08•2 PM 2c19.8 76. l.O 

4•08•22 PM 249.8 76.0 l.O 

4•08•23_PM 249. 76.0 1.0 
76jl_ 

4•08•25 PM 249.8 75.0 .0 

4•08•26 PM 249.7 76.0 1.0 

4•08•27 PM 219.8 75.0 l.O 

4•08•28 249.9 76.0 .0 

4•08•29 75. 
249.7 76.< .0 

4•08•31 219.8 76.1 .0 

249.8 75. 1.0 

Valve Descuptton. 2 mch Class 150 Fluoroseal Plug Valve 

Cycle Number: 70000 Date 

Time Pressure Temp. Sampling 

92 Ew;t Elm Street, Yarmouth, Maine, 04096 USA 
www.yarm.outhresearch.com 

PPMv 

3•!. 

33.8 
32.8 
32.8 
33.1 
32.5 
32.9 
32.5 
32. 
31.4 
30.5 

30.2 
31.3 
31.4 
32.9 
33.< 

32. 
32. 
31.8 
31.6 
31.8 

32.2 
3 .3 
31.6 
32. 
. •.8 

•.6 

<.8 
29.7 
30.6 
31. 
a:. 

3 
3 
31.8 
32.5 
32.0 
31.9 
32.3 
31.5 
82.4 
32.6 
.33. 
.32.8 
32.3 
82.5 
32.' 
32.2 
82. 
32.4 
32. 

30.7 
.3J. 
31.9 
34.7 

5/21/2003 

PPMv 
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(p•ig) (deg. F) Rate (Vm) 

AS l.8 L.O 
4<08A4 'M 249.8 76.0 1.0 
4<08A5. 'M 25C 75. !.0 

249.9 76. !.0 
4<08A7 PM 249.8 71" L.O 

71 L.O 
4<08<49 PJ\1. 24 . leO 
4·.08·.50 PM 24 l.O !.0 
4<08<51 PM 24 75. !.0 

249.9 " L.O 
249.8 71 L.O 

J.S L.O 
4•08•55 'l\1 249,9 l.O 
4<08<56 'M 249. 

249.7 76. !.0 
·US< 58 .'M 219.8 76. L.O 
1<09<00 •'M 249. 76. 

4<09•02 'l\1 249.8 75, 
4<09<03 'M 249.9 75. 
4<09<04 'M 249.8 75. 
4<09<05 'M 249.7 75. l.O 

249.8 " l.O 
71" l.O 

l.Q_ 
4•l 9<09 2· l.O 
4<09<10 24 ).9 75. 
4<09•1 'M 249.8 75. 
4<09<12 'M 249.8 l.O 
4<09<13 PM 249.8 l.O 

J.S l.O 

l,Q 
4<09<16 24 ).9 

4<09•1 2· ).9 76. 
4<09<18 'M 249.9 76. 
4<09<19 'M 249.8 l.O 

249 . 

. . 
4•( •24 2· ).8 
4<09<25 2· ).8 76. 
4<09<26 PM 24 . 75.· 

249.8 l.O 
4<09<28 PM 219.9 l.O 

l.S l.O 
.. 

•1.09•31 2· ).8 

4<09<32 24 ).9 75• 
4<09<33 .'M 249.8 75.' 

!9.7 7! (.0 
4<09<35 PM 19.8 71 

).7 

4<09<37 Pl\1_ )8 
4<09<38 PM 21l.9 
1<09<39 PM 24 ).8 75.· 
4<09<40 PM 249.9 76.' 
4<09<4. PM 250. 7! l.O 
4<09<42 PM 24 . 71 (.0 .. LQ 

24 ).8 

'-> 2· ).8 75.6 l.O 

'-> ... Valve DescriptiOn. 2 mch Class 150 Fluoroseal Plug V,1lve 
Cycle Number: 75000 Date 

Time Pressure 
(psig) 

Temp. 
(deg. F) 

Sampling 
Rate (1/m) 

92 East Elm Street, Yarmollth, Maine, 04096 USA 
www.yarmouthresearch.com 

).2 

32.7 

33. 
33.9 
• 1.2 

.. 2 
1.6 

. L.7 
L.2 

l.2 

65.6 
69 . .1 

).8 

. ).9 

•. 2 

49.6 
47.2 

l.8 

55. 
65. 
68.9 

3.5 

52. 
50.9 

49.5 
l.7 

57. 

59. 
67.6 

6 . 
58. 

.54.8 

53.5 
l.6 
;.9 

6 
6 ;.6 

66.6 
67.9 

!.7 

.4 

6 ',2 
65.3 

56.6 

76.1 

5/22/2003 

PPMv 
Reading 
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9:09:30 AM 249.8 73.0 1.0 
9:09:31 AM 2:19.7 74.0 1.0 
9:09:32 AM 249.8 74.0 1.0 
9:09:33 AM 249.8 74.0 1.0 
9:09:34 AM 250.0 74.0 1.0 
9:09:35 AM 249.7 74.0 1.0 
9:09:36 AM 249.7 74.0 1.0 
9:09:37 AM 249.7 74.0 1.0 

9:09:38 AM 219.8 74.0 1.0 
9:09:39 AM 249.7 75.0 1.0 
9:09:40 AM 249.7 74.0 1.0 
9:09:41 AM 249.8 74.0 1.0 
9:09:12 AM 249.7 74.0 1.0 
9:09:44 AM 249.9 74.0 1.0 
9:09:45 Nv1 249.7 74.0 1.0 
9:09:46 AM 249.6 74.0 1.0 
9:09:47 Al\'I 249.7 74.0 1.0 
9:09:48 AM 249.7 74.0 1.0 
9:09:49 AM 219.7 74.0 1.0 
9:09:50 AM 249.8 74.0 1.0 
9:09:51. AM 249.8 74.0 1.0 
9:09:52 AM 249.7 74.0 1.0 
9:09:53 AM 249.8 74.0 1.0 
9:09:54 MI 249.8 74.0 1.0 
9:09:55 fu"'VI 249.7 74.0 1.0 
9:09:66 AM 249.7 74.0 1.0 
9:09:57 AM 249.8 75.0 1.0 
9:09:58 AM 249.8 74.0 1.0 
9:09:59 AM 249.7 74.0 1.0 
9:10:00 AM 219.7 74.0 1.0 
9:10:01 AM 249.8 74.0 1.0 
9:1.0:02 AM 249.7 76.0 LO 
9:10:03 AM 249.7 74.0 1.0 
9:10:04AM 249.7 75.0 1..0 

9:1.0:05 AM 219.7 7'1.0 1.0 
9:1.0:07 AM 249.7 74.0 1.0 
9:10:08 AM 249.7 74.0 1.0 
9:10:09 AM 249.9 71.0 1.0 
9:10:1.0 AM 249.8 74.0 1..0 

9:1.0:1.1 MI 219.9 74.0 1.0 
9:10:12 AlVI 249.8 74.0 1.0 
9:10:13 AM 249.7 74.0 1.0 
9:1.0:1.4 AM 249.8 75.0 1.0 
9:10:1.5 AM 249.7 74.0 1.0 
9:10:16 AM 249.7 74.0 1.0 
9:10:17 AM 249.7 74.0 1.0 
9:1.0:1.8 Al\-1 249.7 71.0 1.0 
9:10:19 AlVI 249.8 74.0 1.0 
9:10:20 AlV1 249.7 74.0 1.0 
9:10:21 AM 249.7 7':1.0 1.0 
9:10:22 AM 249.8 74.0 1.0 
9:1.0:23 AlVI 249.8 74.0 1.0 
9:10:24 AM 249.7 74.0 1.0 
9:10:25 .Al\1 249.7 74.0 1.0 
9:1.0:27 AM 249.7 74.0 1.0 
9:1.0:28 AM 249.8 74.0 1.0 
9:10:29 AM 249.8 74.0 1.0 
9:1.0:30 AM 219.7 74.0 1.0 
9:1.0:31 AM 249.7 74.0 1.0 
9:10:32 AM 249.8 74.0 1.0 

Averages-> 249.8 74.1 1.0 
Maximum-> . Valve Descrtptwn: 2 mch Class 1o0 Fluoroseal Plug Valve 

Cycle Number: 75000 Date 

Time Pressure Temp. Sampling 

(psig) (deg. F) Rate (lim) 

92 East Elrn Street, Yarmouth, Maine, 04096 USA 
www.yarrnou.thresearch.com 

126.7 
116.4 
122.7 
118.8 
117.3 
116.1 
116.0 
110.6 
118.3 
111.1 
117.4 
1.08.9 
11.8.5 
105.2 
1.08.3 
105.3 
11.1.7 
99.1 
108.7 
99.3 
106.9 
97.8 
1.06.4 
96.1 
1.02.1 
93.4 
94.0 
98.3 
94.5 
92.6 
97.7 
90.3 
94.8 
91.9 
91.5 
94.1 
89.0 
95.5 
88.2 
92.9 
91.0 
85.7 
92.8 
86.2 
87.9 
89.4 
84.2 
84.1 
86.0 
85.9 
82.2 
87.7 
81.5 
85.3 
83.4 
80.5 
87.1. 
79.8 
86.9 
79.5 
97.8 

126.7 

5/22!2003 

PPMv 
Reading 
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9:11:02 A11 249.7 74.0 1.0 
9:1.1:03 Al\1 249.6 74.0 1.0 
9:11:04 AM 249.7 74.0 1.0 
9:11:05 A11 249.8 75.0 1.0 
9:11:06 A11 249.7 74.0 1.0 
9:ll:07 AM 249.7 74.0 1.0 
9:11.:08 AlVl 249.6 74.0 1.0 
9:11:09 AlVI 249.9 74.0 1.0 
9:11:10 AlVI 249.7 74.0 1.0 
9:ll:lt AM 249.7 74.0 1.0 
9:11:12 AM 249.6 74.0 1.0 
9:11:13 AM 219.7 74.0 1.0 
9:11:14 MI 249.7 74.0 1.0 
9:11:15 AM 249.7 74.0 1.0 
9:11:17 AM 249.6 74.0 1.0 
9:11:18 A11 249.7 74.0 1.0 
9:11:19 AM 249.5 74.0 1.0 
9:11:20 Ai.'vl 249.7 74.0 1.0 
9:11:21 ANI 219.7 74.0 1.0 
9:11:22 Al'v1 249.7 74.0 1.0 
9:11:23 AM 249.7 74.0 1.0 
9:11:2,1 AJVI 219.7 74.0 1.0 
9:11.:25 AM 249.7 74.0 1.0 
9:11:26 ANI 249.8 74.0 1.0 
9:11.:27 AM 249.7 74.0 1.0 
9:11:28 AM 249.6 74.0 1.0 
9:11:29 A11 219.7 74.0 1.0 
9:11:30 AM 249.7 74.0 1.0 
9:11:31 fu\1 219.7 74.0 1.0 
9:11:32 AM 249.7 74.0 1.0 
9:11:33 AlVI 249.6 H.O 1.0 
9:11:34Al'v'I 249.6 73.0 1.0 
9:11:35 AM 249.7 7-1.0 1.0 
9:11:36 A11 219.7 74.0 1.0 
9:1.1:37 AlVI 249.6 74.0 1.0 
9:11:39 i\1:1 249.7 74.0 1.0 
9:11:40 AM 249.6 74.0 1.0 
9:11:41 AM 249.6 74.0 1.0 
9:11:42 Alvl 249.7 74.0 1.0 
9:11:43 AM 249.7 74.0 1.0 
9:11:44 AlVI 219.7 74.0 1.0 
9:11:45 AM 249.6 74.0 1.0 
9:11:46 .A]\.1[ 249.7 74.0 J..O 
9:11:47 Al\1 249.7 74.0 1.0 
9:11:48 i\1:1 249.7 74.0 1.0 
9:11:49 AJ.\II 249.6 74.0 1.0 
9:11:50 AM 249.6 7t1.0 1.0 
9:1.1:51 Al\1 249.7 74.0 1.0 
9:11:52 AM 249.7 74.0 1.0 
9:11:53 AM 249.7 74.0 1.0 
9:11:54 AlVl 249.5 74.0 1.0 
9:11:55 .A]\.1[ 219.7 74.0 1.0 
9:11:56 AM 249.6 74.0 1.0 
9:11:57 A11 249.7 74.0 1.0 
9:11:58 A11 219.7 74.0 1.0 
9:11:59 AM 249.6 74.0 1.0 
9:12:00 ANI 249.6 7ri.O 1.0 
9: L2:01 .4.1:1 219.6 74.0 1.0 
9:12:03 AM 249.7 74.0 1.0 
9:12:04 A11 249.6 74.0 1.0 

Averages-> 249.7 74.0 1.0 
Maximutn-> .. Valve Descuptwn. 2 mch Class 150 Fluoroseal Plug Valve 

Cycle Number: 80000 Date 

Time 

9:27:31 ANI 

Pressure Temp. Sampling 
(psi g) (deg, F) Rate (lim) 

250.0 7c1.0 1.0 

92 East Elm Street, Yarmouth, Maine, 04096 USA 
www.yarmouthresearch.com 

71.8 
66.7 
73.3 
66.2 
70.2 
67.5 
65.6 
66.8 
87.8 
92.5 
107.6 
114.9 
142.5 
136.4 
111.3 
107.8 
91.3 
93.4 
81.6 
82.9 
66.9 
79.5 
78.1 
86.8 
81.5 
88.3 
91.7 
S0.5 
81.1 
74.0 
77.5 
70.5 
75.2 
65.2 
62.2 
64.8 
68.2 
70.7 
68.3 
72.8 
72.8 
77.7 
67.3 
64.9 
66.4 
59.2 
63.7 
57.1. 
49.4 
57.9 
61.1 
61.5 
61.5 
77.2 
72.3 
73.5 
67.0 
65.4 
64.0 
61.2 
76,7 
142.5 

5/23/2003 

PPMv 
Reading 

61.2 
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:50.0 

'50. 
:50.0 

250.0 

l.O 

l50. 
250. 
l49.7 
)50. 

l49.9 
)50. 

l49.9 
-50.0 
50. 

50. 
.50.0 

250. 
250. 
249. 

'50. 
149.8 

250.0 
250. 
249.9 
2· 
249.8 
249.9 
249.9 
250. 
l49.9 

'50. 
l49.9 

250. 

l50. 
l50. 
250. 
)50. 

050. 

l60. 
l50. 
249.9 
350. 
50.0 

l50. 
l50.0 

74.0 

!.0 
74.0 
74.0 
71 

1.0 
1.0 

74.0 
740 

_'i'4.0 
74.0 
74.0 
71. 

HO 

74.• 

74. 

7 . 

74. 
5.0 

74.0 
74.0 

!..0 

!..0 
!.0 

74.0 
HO 
HO 

1.0 
1.0 

74.0 

1.0 

1.0 
1.0 

71.0 
l.O 

l.O 

Valve Descrtptwn. 2 mch Class 150 F luoroseal Plug Valve 

l.O 

l.O 
l.O 
1.0 

.0 

.0 
.0 

.. 0 
.0 
.0 

.. 0 
.0 

.0 

l.O 
l.O 
1. 
1. 

1.0 
l.O 
.0 
.0 
.0 

.0 

.0 
.. 0 
.0 
.0 

.0 

.0 

.0 
1.0 

.. 0 
1.0 

. 

•·> 

Cycle Numbel': 80000 Date 

Time 

9:28:44 A1VI 
9:28:45 ANI 

Pressure Temp. Sampling 

(psig) (deg, F) Rate (l/m) 

250.0 74.0 1.0 

250.0 7'1.0 1.0 

92 East Elm Street, Yarmouth, Maine, 040.96 USA 
www.ya.rmouthresearch.com 

58.7 
60.3 

;_g 

l.2 

7.5 

3.6 

l.7 
l.S 

:.2 
:.1 

46.2 

15. 

1.6 
46.4 

1.9 
1.4 

1.4 
'.6 

39.3 

l6.5 
33.6 

).7 
30.6 
3: 

•.3 
l.2 

.3 

l9.6 
l.6 
1.3 
.2 

1.2 

l3.0 
1.1 
.1 
.. 2 

5/23/2003 

PPMv 
Reading 

32.7 
30.5 
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9i28i46 AM 250.0 74.0 
9i28A7 AM 250.0 74.0 .. 0 

250.0 74.0 .0 
250.0 74.0 .0 

.0 
9i28i5l A 250.0 74.0 .0 

250. 74.0 .0 
250. 74.0 .0 

~A 
250.0 HO .0 

74.0 
249.9 

9i28i5~ 250.0 74.0 .0 
250.0 74.0 .0 

9i28i59. 250.1 74.0 .. 0 
9i29i0 

=m:~ 
74.0 .0 

. ' 74 . .0 
74.0 .. 0 

9i29i04A 250.0 74.0 .0 
9i29i05 AM 250.0 74.0 .0 
9i29i0 I A 250. 74.0 
9i29i0 'A 250.0 75.1 .0 

74. .0 
9i29i0 250.1 

250.1 74. .0 
,,,,,: .. AI\ 250.0 74.0 .0 

250.0 74.0 .0 
250. 74.0 .0 

~ 
1.0 .0 

.0 

''"' 250. 1.0 
9i29i17 A 250.1 1.0 .0 
9i29il8 AM 250.0 74.0 .0 
9i29,19 AM 250.0 74.0 .0 

250. 74.0 .0 

I l. 

250. 
250. 74.0 .0 

9,29,27 AM 250. 74.0 .0 
250. 74.0 1. 

M 250. 7. 
7·. 

g, ,,, 250. 
g,zo,32 A 250.1 

250.0 74.0 .0 
250. 74.0 .. 0 

g, li35A 250. 74.0 .0 

i 1.0 

1.0 
9i29i39 A 250.1 1.0 
9,29,40 A 250.1 74.0 .0 

250.0 74.0 .0 
9i29A2 A l50.0 74. .0 

. ' 75. .0 
l50.0 ,o 

9i29i46 A l50.2 74. .0 
; _, 250.0 74.0 !.0 

'-> 
Valve Description. 2 mch Class 150 Fluoroseal Plug Valve 

Cycle Number: 85000 Date 

'rime 

6:55:57 AM 
6:55:58AM 
6:55:59 AM 

Pressure Temp. Srunpling 
(psig) (deg. F) Rate (1/m) 

249.1 74.0 !.0 
249.1 75.0 [.0 
249.0 74.0 1.0 

.92 Bast Elm Street, Yarmouth, Maine, 04096 WiA 
www.yarm.outhreseareh.com 

30.3 
24.7 
25. 
22.2 

23.3 
27.4 
24.8 
28.1 

'' 40.5 
4.6 
44.0 
39.3 
39.8 

38.5 
31.9 
28.6 
32. 
33.5 

39.4 
4".2 
55.0 

"'·2 
.51. 
18. 

48.4 
45. 
47.7 
39.5 

41 1.0 
64.9 
72. 

60.5 
56.9 
52.9 

63.2 
83.5 
90.6 
85.5 

79.0 
'.5 

48.0 
90,6 

5/24/2003 

PPMv 
Reading 

36.3 
34.8 
33.7 



6•56•04 <11 
6•56•05 <11 
6•56•06 <11 

6•56•08 <11 
6•56•09 • .M 
6•56•10 <11 
6•56•12 M 
6•56•13 M 

6•56•19. 

6•56•25 <11 

6•56•31 <11 
6•56•32 <11. 

6•56•35 <11 
6.00.36 ~! 

6•56•31 <11 
6•56•38 

6•56•50 Al 
•56• 52 
•56• 53 

•56•55 1M 
6•56•57 AM 
6•56•58AM 
6•56•59 AM 

'-> 

Yarmouth Research and Technology 

249. 
249.2 

219.2 
249. 
249. 
249. 
249.0 

249.1 
249. 
249.1 
249.2 
249.1 
249. 
249.2 
249.0 

249. 
249.2 

249. 
249. 
219.· 
249. 
249. 

249. 
218.9 
248.9 
249.0 
219. 

249. 
248. 
249.0 
249.0 
249.0 
249.0 

249.0 
249.0 
249. 
219.0 
249.0 
249.0 

249. 
249.· 
249.2 
249. 
249. 

249. 
249. 
248.9 
219. 
249.1 

75.• 
75. 

75. 
75. 
75.0 
74.0 

5.0 
75.0 
75.0 
75.0 

. 75.0 
75.0 

1.0 
75.0 
75.0 
74.0 
75.0 
75.' 

75. 
75.• 
75.' 
75.' 
7 . 

75. 
75.0 
75.0 
75. 

75.0 
75.0 
75.0 
75.0 
74.0 
75. 

74. 
75. 
75.0 
74.0 
75. 

75. 
74. 
74.• 
74. 
75. 
74. 

75. 
75. 
74. 
75. 
74.8 

l.O 
.o 

.0 

.0 
.. 0 
.0 

.0 

.0 

.0 
•. o 

l.O 

l.O 
.0 
..0 

.0 

.0 

.0 

.0 

.0 

.0 
.. 0 
1.0 

l.O 
[ 0 
l.O 

l.O 
[ 0 

1.0 
l.O 
1.0 

Valve Descnptwn: 2 mch Class 150 Fluoroseal Plug Valve 

Cycle Number: 85000 Date 

Time 

6:58:12 ANI 
6:58:13 AM 
6:58:14 AM 

6:58:15 AM 

Pressure 'l'emp. Sampling 

(psig) (deg. F) Rate (Vm) 

248.9 75.0 1.0 
248.9 76.0 1.0 
2•!8.9 74.0 1.0 

248.9 75.0 1.0 

92 East Elm Street, Yarmouth, Maine, 040.96 USA 
www.yarmouthresearch.cum 

32.4 
31.7 
30.9 
30.3 
28.9 
28.6 
27.6 
27.2 

26.0 
26.5 
27.2 
28.8 
29.5 

31.0 
31.8 
3l.9 
32.3 
32.7 

35.0 
37.0 
38.3 
40.0 
43.3 

45.8 
46.6 
47.3 

50.5 
50.2 
49.8 
49. 

18.: 
46. 
45.9 
45.8 
45.6 
45.3 

42.5 
42.3 
41.5 
40. 

38.< 

36.6 
36. 
38.7 
50.5 

5{24/2003 

PPMv 
Reading 

22.2 
21.6 

20.7 
20.8 
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248.8 
6o58ol 248.9 74.0 LO 

248.8 75.0 LO 
248.8 75.0 LO 

6o58o20 248.8 75.0 L 
248.9 

6o58o22 75.0 
6o58o23 A 248.8 75.0 L 

248.8 75.0 L 
6o58o25 AM 248.8 75.0 

248. 75.0 
248.9 75.0 
248.7 75.0 
248.8 75.0 

6o58o31 AM 248.9 75.0 LO 
6o58o32 A 248. 75.0 L 
6o58o33 A 248.9 75.0 
6o58o34 75.0 
6o58o35 A 248.7 75.0 L 
6o58o36 A 248.8 75.0 l. 
6o58o37 AM 248.8 74.0 1.0 
6o58o38 'M 248.9 75.0 L 

· 6o58o39 248.7 10 L 
'"8. 

6o58o41 
6o58A2 A 248.9 
6o58A3 A 248.8 75. 
6o58o4•1 AM 248.7 75. 
6o58o45 <M 248.8 71 
6o58o46 248. 7i 

248 
.i.O L 

24E 74.0 L 
6o58o50 A 2•18.8 75.0 LO 
6o58o52 AM 248.7 75.0 1.0 
6o5 o 248.9 
6oi 248.7 

24 
6o5 o 
6o58o57 A 24 i.7 74. 
6o58o58 Al\ 24 3.6 74. 
6o58o59 A 248.8 75. 
6o59o00 AM 248.7 
6o59o01 A 248.8 

248.7 
6o59o03 
6o59o04 A 248. 75. 
6o59o05 A 248. 75. 
6o59o06 AM 248.6 75. 
6o5 o 248.7 
6o5 ·]8 248.7 

i.O 
6o5 olD 
6o59oll A 248.6 76. 
6o59ol2 A 248.7 ).5. 
6o59ol3 AM 248.6 75. 1.0 

248.8 74.9 LU 
'_, 

Valve Descnpt10n. 2 mch Class 150 Fluoroseal Plug Valve 
Cycle Number: 90000 Date 

Time 

7:36:53 .<\lVI 
7:36:54 AM 
7:36:55 AM 
7:36:56 AM 
7:36:57 AM 

Pressure Temp. Sampling 
(psi g) (dcg. F) Rate (lim) 

250.4 74.0 1.0 
250.3 74.0 1.0 
250.4 74.0 LO 
250.4 73.0 LO 
250.3 73.0 1.0 
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19.7 
19.6 
19.2 
18.8 
18.3 

16.8 
16.9 
17. 
16.3 
16.3 
16. 
15.5 
15. 
14.6 
14.2 

14.4 
14.7 
15. 
14.7 

18 

i.4 

18.9 
22. 
25.7 
29.4 

38.2 
42.4 
46.9 
5L7 
56. 
61.2 

72.2 
77.6 
81.9 
84.9 
87.5 
90.7 

93. 
94.2 
96. 
98.3 
99. 
10 

01. 
01.8 
02.3 

44.7 

102.3 

5/25/2003 

PPMv 
Reading 

45.7 
44.7 
43.9 
13.0 
42.3 
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7:36:58 AM 250.3 74.0 1.0 
7:36:59 i\1:1 250.3 71.0 1.0 
7:37:00 A1VI 250.4 74.0 1.0 
7:37:01 A1VI 250.4 74.0 1.0 
7:37:02 AM 250.4 75.0 1.0 
7:37:03 i\1:1 250.4 74.0 1.0 
7:37:04 A1VI 250.5 74.0 1.0 
7:37:05 AM 250.4 74.0 1.0 
7:37:06 AM 250.5 74.0 1.0 
7:87:07 A1VI 250.5 74.0 1.0 
7:37:08 A1VI 250.4 74.0 1.0 
7:37:10 AJM 250.5 74.0 1.0 
7:37:11 AM 250.5 74.0 1.0 
7:87:12 A1VI 250.5 73.0 1.0 
7:37:13 A1VI 250.5 73.0 1.0 
7:37:14 AM 250.6 74.0 1.0 
7:37:15 AM 250.5 71.0 1.0 
7:37:16 Al\11 250.3 74.0 1.0 
7:37:17 AM 250.4 74.0 1.0 
7:37:18 AM 250.5 71.0 1.0 
7:37:19 Alvi 250.4 74.0 1.0 
7:37:20 AM 250.5 74.0 1.0 
7:37:21.A1VI 250.5 74.0 1.0 
7:37:22 MI 250.4 73.0 1.0 
7:37:28 AM 250.4 74.0 1.0 
7:87:24 AM 250.3 74.0 1.0 
7:37:25 AM 250.4 74.0 1.0 
7:37:26 AM 250.6 H.O 1.0 
7:37:27 AM 250.'1 74.0 1.0 
7:37:28 MI 250.5 74.0 1.0 
7:37:29 .A1VI 250.5 73.0 1.0 
7:37:30 AM 250.1 74.0 1.0 
7:37:31 ANI 2.'50 . .3 74.0 1.0 
7:87:33 .A1VI 250.3 74.0 1.0 
7:37:34 AM 250.4 74.0 1.0 
7:37:35 AM 250.4 74.0 1.0 
7:37:36 AM 250.5 73.0 1.0 
7:87:.37 AM 260.5 74.0 1.0 
7:37:38 MI 250.4 74.0 1.0 
7:37:39 AM 250.3 74.0 LO 
7:37:40 AM 250.5 74.0 1.0 
7:37:-11 AM 250.3 74.0 1.0 
7:37:42 MI 250.4 73.0 1.0 
7:37:43 AlVI 250.5 74.0 1.0 
7:37:44 AM 250.5 74.0 1.0 
7:37:45 ANI 250.5 74.0 1.0 
7:37:46 ANI 250.5 74.0 1.0 
7:37:47 MI 250.4 74.0 1.0 
7:37:18 AM 250.4 74.0 \.0 
7:37:49 AM 250.3 74.0 1.0 
7:37:50 AlVI 250.4 74.0 1.0 
7:37:51 AM 250.3 74.0 1.0 
7:37:52 AM 250.4 73.0 1.0 
7:37:53 AM 250.4 74.0 1.0 
7:37:54 AM 250.3 73.0 1.0 

Averages-> 250.4 73.9 1.0 
Maximum-> 

Valve Descnptwn. 2 mch Class 150 Fluoroseal Plug Valve 

Cycle "Number: 90000 Date 

Time 

7:38:16 AM 
7:38:17 AlV1 
7:38:18 AM 
7:38:20 AM 
7:38:21 AM 
7:38:22 AM 

Pressure Temp. Sampling 
(psig) (deg. F) Rate (lim) 

250.5 73.0 1..0 
250.6 74.0 1.0 
250.5 74.0 1.0 
250.5 74.0 1.0 
250.5 74.0 1.0 
250.5 73.0 1.0 

92 East Elm Street, Yarmouth, Maine, 04096 Ub'A 
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41.8 
40.9 
40.0 
39.0 
37.9 
37.2 
36.7 
36.0 
34.9 
31.2 
29.8 
29.2 
28.4 
27.3 
26.0 
24.7 
23.6 
22.6 
21.9 
21.1 
20.7 
20.1 
20.1 
21.0 
22.9 
25.1 
26.1 
26.3 
26.3 
26.6 
27.2 
27.6 
28.2 
29.1 
30.3 
31.6 
33.0 
3.'5.5 
38.1 
40.1 
41.5 
42.5 
42.8 
42.7 
12.1 
41.6 
41.4 
41.4 
11.1 
40.6 
39.5 
38.3 
36.7 
34.4 
33.6 
33.4 
45.7 

5/25/2003 

PPMv 
Reading 

42.1 
42.3 
42.3 
42.3 
44.2 
16.5 
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7o38o23 AM 250.3 74.0 .0 
250.4 74.0 .0 
250.6 74.0 .0 

.0 
250.4 74.0 "'-
250.5 74.0 .0 
250.6 74.0 .0 
250.5 74. .0 

74. 
7o3So32 250.6 
7o38o33 A 250.5 74. .0 
7o38o34 A 250.6 74.0 .0 

250.5 74.0 .0 

~A 250.3 74.0 .0 
'A 73. .0 

250.5 74.0 il. 
7o38o39 A 250.4 73.0 .0 
7o38o40 AM 250.5 74.0 .0 
7o3So41 AM 250.4 74.0 .0 
7o38.42 

i~ 
74. 
7- .0 

o38o45. 74, 
250.6 74. .0 

7o38.47 250.5 74.0 .0 
250.5 74.0 .0 
250.5 74.0 .0 
250.4 74.0 .0 

.0 
7o: •So 52 250.4 73.0 
7o3So53 A 250.6 74.0 
7o38•54 AM 250.5 74.0 .0 

250.5 74.0 .0 
25( 74.0 .0 
25( 74.0 .0 

.0 
25( 74.0 "'-250.6 73.0 .0 

7o39o0 AM 250.5 74.0 .0 
7o39o02 AM 250.4 74.0 .0 

' o03 A 74.0 
74.0 

74.0 
250.5 74.0 
250.4 74.0 .0 
250.5 74.0 .0 

7o39o: . A 250.4 74.0 .0 
250.4 74.0 

250.6 74.0 
7o39o15 A 250.6 74.0 
7o39o16 A 250.5 71.0 
7o39o17 AM 250.4 73.0 
7•89•18 AM 250.5 74.0 .0 

; -> 250.5 73.9 1.0 

'-> 
Valve Descnptwn: 2 mch Class 150 Fluoroseal Plug Valve 

Cycle Number: 95000 Date 

Time 

7:31:55 i\11( 

7:31:56 AM 
7:31:57 AM 
7:31:58 AM 
7:31:59 .L\1-1 
7:32:00 ANI 
7:32:01 AM 

Pressure Temp. Sampling 
(psig) (de g. F) Rate (lim) 

%1.4 74.0 1.0 
251.4 74.0 1.0 
251.4 74.0 1.0 
251.5 71.0 1.0 
251.4 74.0 1.0 
251.5 74.0 1.0 
251.2 74.0 1.0 

92 East Elm Street, Yarmouth, Maine, 040.96 USA 
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46.9 
45.9 
42.9 

37.6 
35.8 
34.4 
33.8 

31.9 
31.2 
31.9 
33.5 
40.0 

44.8 
39. 
37.5 
35.6 
33.6 

33. 
34.2 
35.2 
36.9 
39.2 
44.4 

48.3 
•16.9 
45.0 
13.0 

42.9 
43.4 
42.9 

52. 
.50.6 
48.8 

'.1 

.. s 
44. 
42.6 
'12.8 
44.7 
41. 
54.7 

5/26/2003 

PPMv 
Reading 

18.1 
18.0 
18.6 
18.4 
18.7 
18.5 
18.8 
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7:32:02 AM 251.4 74.0 1.0 
7:32:03 AM 251.4 74.0 1..0 
7:32:04 AM 251.4 74.0 1.0 
7:32:05 AM 251.4 73.0 1.0 
7:32:06 AM 251.4 74.0 1.0 
7:32:07 AM 251.5 74.0 1.0 
7:32:08 AM 251.4 74.0 1.0 . 

7:32:09 AM 251.4 73.0 1.0 
7:32:10 AM 251.4 74.0 1.0 
7:32:11 AM 251.3 74.0 1.0 
7:32:12 AM 251.4 73.0 1.0 
7:32:13 AM 251.4 74.0 1.0 
7:32:15 AM 251.4 74.0 1.0 
7:32:16 AM 251.4 74.0 1.0 
7:32:17 Mv1 25L.4 74.0 1.0 
7:32:18 AM 251.5 74.0 1.0 
7:32:19 AM 251.4 74.0 1.0 
7:32:20 AM 251.4 74.0 1.0 
7:32:21 AM 2.'51.4 74.0 1.0 
7:32:22 AM 251.4 74.0 1.0 
7:32:23 AM 251.4 71.0 1.0 
7:32:24M1 251.6 74.0 1.0 
7:32:25 AM 251.4 74.0 1.0 
7:32:26 AM 251.4 74.0 1.0 
7:32:'~7 AM 251.5 74.0 1.0 
7:32:28 AM 251.:1 74.0 1.0 
7:32:29 AM 251..4 74.0 1.0 
7:32:30 AM 251.4 74.0 1.0 

7:32:31 AM 251.4 74.0 1.0 
7:32:32 AM 251.4 74.0 1.0 
7:32:33 AM 251.3 74.0 1.0 
7:32:.'34 AM 251.4 74.0 1.0 
7:32:35 AM 251.3 74.0 1.0 
7:32:36 AM 251.4 74.0 1.0 
7:32:37 Nv1 251.3 74.0 1.0 
7:32:39 AM 251.2 74.0 1.0 
7:32:40 AM 251.4 74.0 1.0 
7:.'32:41 AM 261.3 74.0 1.0 
7:32:42 AM 251.3 74.0 1.0 
7:32:43 AM 251.4 74.0 1.0 
7:32:44 AM 251.3 74.0 1.0 
7:32:45 AM 251.4 74.0 1.0 
7:.'32:46 AM 251.3 74.0 1..0 
7:32:47 AM 251.3 74.0 1.0 
7:.'32:48 MI 251..'3 74.0 1.0 
7:32:19 AM 251.3 74.0 1.0 
7:32:50 AM 251.3 74.0 1.0 
7:32:51 AM. 251.4 74.0 1.0 
7:32:52 AM 251.2 74.0 1.0 
7:32:53 AM 251.2 74.0 1.0 
7:32:54 AlV! 251.4 74.0 1.0 
7:32:5/)AM 251..'3 74.0 1.0 
7:32:56 AM 251.3 74.0 1.0 

Averages~> 251.4 74.0 1.0 
Maximum-> 

" Valve Descr~ptwn: 2 mch Class loO Fluoroseal Plug Valve 
Cycle Number: 96000 Date 

Time 

7:33:10 AM 
7::33:11 A.lVI 
7:33:12 AM 
7:33:13 AM 
7:33:14 AM 
7:33:15 AM 
7:33:16AM 
7:83:17 AM 

Pressure Temp. Sampling 

(psig) (deg. F) Rate (Urn) 

251.3 74.0 1.0 
251.3 71.0 1.0 
251.3 74.0 1.0 
251.4 74.0 1.0 
251.3 74.0 1.0 
251.5 74.0 1.0 
251.6 74.0 1.0 
251.4 74.0 1.0 

92 Ba.~t Elm Street, Yarmouth, Maine, 04096 USA 
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18.6 
18.8 
19.0 
18.8 
19.5 
21.5 
23.8 
25.7 
26.8 
27.3 
27.7 
27.4 
26.9 
26.0 
25.2 
24.6 
23.6 
23.3 
23.2 
23.3 
23.5 
23.2 
23.2 
22.9 
22.9 
22.8 
22.5 
22.2 
21.9 
21.4 
21.2 
21.0 
20.9 
20.8 
20.9 
20.8 
20.7 
20.3 
20.1 
19.9 
20.0 
19.8 
19.9 
1.9.8 
19.8 
19.6 
19.9 
19.6 
19.9 
19.5 
19.1 
19.2 
19.2 
21.5 
27.7 

5/26/2003 

PPMv 
Reading 

17.6 
17.6 
17.6 
17.7 
17.7 
17.7 
18.2 
18.9 
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7:33:18 AM 251.5 74.0 1.0 
7:33:19 M.1 251.5 74.0 1.0 
7:33:20 AM 251.4 74.0 1.0 
7:33:21 .AM: 251.4 74.0 1.0 
7:33:23 .AM: 251.3 74.0 1.0 
7:33:24 .AM: 251.4 74.0 1..0 
7:33:25 AM 251.5 74.0 1.0 
7:33:26 AM 251.4 74.0 1.0 
7:33:27 AM 251.3 74.0 1.0 
7:33:28 AM 251.4 74.0 1.0 
7:33:29 AM 251.5 74.0 1.0 
7:33:30 .AM: 251.5 74.0 1.0 
7:33:31 ANI 251.5 74.0 1.0 
7:33:32 AM 251.4 74.0 1.0 
7:38:33 AM 251.5 74.0 1.0 
7:33:34 AM 251.3 74.0 1.0 
7:33:35 AM 251.4 74.0 1.0 
7:.'33:86 AM 251.3 74.0 1.0 
7:33:37 AM :d51.:J 74.0 1.0 
7:33:3.S Al\1.[ 251.4 74.0 1.0 
7:.'33:39 AM 251.3 74.0 1.0 
7:33:40 AM 251.1 74.0 1.0 
7:33:41 AM 251.3 75.0 1.0 
7:33:42 AM 251.4 74.0 1.0 
7::33:13 Al\1.[ 251.3 74.0 l.O 
7:33:44 AM 251.4 74.0 1.0 
7:33:46 AM 251.4 74.0 1.0 
7:33:47 MI 251.3 74.0 l.O 
7:33:48 i\1\1 251.4 74.0 1.0 
7:33:19 MI 251.4 73.0 1.0 
7:83:50 AM 251.3 74.0 1.0 
7:33:51 A11 251.5 75.0 1.0 
7:83:52 AM 251.3 74.0 1.0 
7:83:58 AM 251.3 74.0 1.0 
7:83:54 Al\1.[ 251..8 74.0 1.0 
7:33:55 AM 251.3 74.0 1.0 
7:33:56AM 251.3 74.0 1.0 
7:33:57 AM 251.3 74.0 1.0 
7:33:58AM 251.4 74.0 1.0 
7:33:59 AM 251.4 74.0 1.0 
7:34:00 AM 251.4 74.0 1.0 
7:34:01 AM 251.3 74.0 1.0 
7:34:02 AM 251.6 74.0 1.0 
7:34:03 Al\1.[ 251.3 74.0 1.0 
7:.'34:04MI 251.3 74.0 1.0 
7:34:05 Al\1.[ 251.5 74.0 1.0 
7:84:06 AM 251.3 71.0 1.0 
7:34:07 AM 2.'51.1 74.0 1.0 
7:.34:08 AM 251.3 74.0 1.0 
7:34:10 Al\1.[ 251.1 74.0 1.0 
7:34:11 AM 251..3 71.0 1.0 
7:34:12 AM 251.4 74.0 1.0 

Averages-> 251.4 74.0 1.0 
Maximum-> . Valve Desert phon. 2 mch Class loO F1umoseal Plug Valve 

Cycle ::-.l"umber: 100000 Date 

Time 

10:02:49 AM 
10:02:50 AM 
10:02:51 AM 
10:02:52 AM 
10:02:53 AM 
10:02:55 AM 
10:02:56 AM 
to:02:57 AJYI 
10:02:58 MI 

Pl'essure Temp. Sampling 
(psig) (deg. F) Rate (lim) 

250.4 78.0 1.0 
250.5 74.0 1.0 
250.5 74.0 1.0 
250.5 73.0 1.0 
250.4 74.0 1.0 
250.5 74.0 1.0 
2.'50.5 7.3.0 1.0 
2Ei0.6 74.0 1..0 
250.5 74.0 1.0 
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19.4 
20.1 
22.4 
29.3 
35.8 
37.8 
37.3 
34.6 
33.5 
32.5 
31.0 
30.4 
31.3 
32.5 
34.2 
85.6 
40.1 
52.3 
61..3 
62.0 
59.7 
56.5 
53.9 
50.6 
47.6 
45.7 
46.2 
47.3 
48.1 
49.5 
64.1 
7t.5 
71.5 
68.6 
65.6 
63.1 
61.2 
59.6 
55.9 
54.9 
56.5 
58.3 
59.4 
61.2 
66.2 
79.7 
87.2 
86.8 
83.2 
79.5 
76.2 
73.9 
47.8 
87.2 

5/27/2003 

PPMv 
Reading 

18.0 
17.9 
17.9 
17.7 
17.7 
17.7 
17.5 
17.2 
16.9 



o,o3,o1 1M 
moa,oz 1M 
10,o3,o3 "' 

,os 

1o,o3,o 1M 
mo3,o8AM 
mos,o9.1M 
mos,JO.IM 

mos,12 1M 
mo3,13AM 
10'03'14 AM 
mOH5.\M 
mos,16 

Q,Q3,1' \M 
o,o3,19 1M 

mos,20 'J\1 
o,o3,2' AM 
0,03,22 \l\1 
o,os,zs 

O,Q3,25 1M 
mo3,26 1M 
10,03,27 AM 

10ms3 1M 

!0'03,36 AM 

~-------"~=· '_AM 
10,03'38 AM 
mo:JAOAM 
mONlAM 
mo3A2. -M 

ON3 M 

''" 
m46AM 

o,os,47 AM 
0'03.48 AM 
o,o3A9 AM 
0'03,50 AM 
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250.5 .0 16.9 

74.0 
250.5 73.' 16.9 

250.5 73.• 16.' 

250.5 74.• 16.' 

~±..==+===~==+===~co~=i===:~::~.: ~ 
250.5 l.O 16.9 

250.6 73.0 l.O 16.8 

250.4 74 l.O 16.7 
250.5 74. l.O 16.7 

71. 
250.5 74.0 l.O 16.5 

250.6 73.0 1.0 16.4 
250.5 73.0 1.0 16.3 

250.5 73.0 .0 16. 

250.5 1.0 .0 15.9 

250.5 73.0 16.7 
250.5 73.0 15.5 

250.5 74.0 15.3 

250.6 73.0 .0 16.2 
260.5 1.0 .0 15. 

250.6 1.0 .0 1<1.8 
l.O 

260.5 14.7 

250.5 73.' 14.9 
250.5 73.• 15. 
250.5 . 74. 15.2 

~ ::. 
250.4 73.• 
250.4 73. 
250.4 74. 
250.5 
250.5 

250.4 
250.6 
250.5 
250.5 

250. 
250.5 
250.4 
250.5 

250.5 

73.0 
73.0 
73.0 

73.0 
74.0 
73.0 
73.0 

73.4 

18.3 
l.O 19.5 
l.O 20. 
.0 20.7 

,.0 21.6 
.0 2:.7 
.0 22.3 

1.0 22.8 

.0 23.3 
23.5 

,.0 24.2 
.0 24.4 

..0 24.3 
24.6 
24.3 

18.2 

24.6 

Valve Descnptwn. 2 mch Class 150 Fluoroseal Plug Valve 

Cycle Nu be.. 100000 m L Date 

Time 

10:04:02 Al\1 
10:04:03 AM 
10:04;05 AM 
10:04:06 AM 
10:04:07 AM 
10:04:08ANI 
10:04:09 AM 
10:04:10 Al\1 
10:0-1:11 AM 
10:04:12 Ai\1 

Pressure Temp. Sampling 

(psig) (de g. F) Rate (lim) 

250.5 73.0 1.0 
250.5 74.0 1.0 
250.5 73.0 1.0 
250.5 74.0 1.0 
250.6 74.0 1.0 
250.5 71.0 1.0 
250.4 74.0 1.0 
250.5 74.0 \.0 
250.5 74.0 1.0 
250.5 73.0 1.0 

92 East Elm Street, Yarmouth, Maine, 04096 USA 
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-/27/2003 ' 
PPMv 

Reading 

27.6 
28.3 
28.8 
29.3 
29.9 
30.5 
:n.s 
32.3 
33.1 
33.9 



10:04:13 Al\1 
10:04:14 Al\1 
10:04:15 Al\1 
10:04:16 ANI 
10:04:17 ANI 
10:04:18 AM 
10:04:19 Al\1 
10:04:20 Al\1 
10:04:21 Al\1[ 

10:04:22 AM 
10:04:23 AM 
10:04:24 Al\1 
10:04:26 AM: 
10:04:27 AM 
10:04:28 AM 
10:04:29 Al\1[ 

10:04:30 Al\1 
10:04:31 i\1'1 
1.0:04:32 Al\1[ 

10:04:.'33 AM 
10:04:34 i\11[ 

10:04:35 Al\11 
10:04:36 AlVl 
10:04:37 ANI 
10:04:38 AM 
10:04:39 Al\1 
10:04:40 AM 
10:04:41 AM 
10:04:42 Al\ii 
10:04:43 AlVI 
10:04:44 MI 
10:04:45 Al\11 
10:04:46 AM 
10:04:18 AlVI 
10:04:49 AM 
L0:04:50 Al\1 
10:04:51 AM 
10:04:52 Al\1 
10:04:53 Al\1 
10:04:54 AM 
10:04:55 ANI 
10:04:56 LW 
10:04:57 AlVI 
10:04:58 Al\1 
10:04:59 Al\1 
10:05:00 AM 
10:05:01 AM 
10:05:02 AM 
10:05:03 Al\1 
10:05:04 AlVI 

Averages-> 

Yarmouth Research and Technology 

250.5 74.0 1.0 
250.5 7.'3.0 1.0 
250.3 73.0 1.0 
250.5 74.0 1.0 
250.5 74.0 1.0 
250.5 74.0 1.0 
250.6 74.0 1.0 
260.6 74.0 1.0 
250.5 74.0 1.0 
250.5 74.0 1.0 
250.4 73.0 1.0 
250.5 73.0 1.0 
250.5 73.0 1.0 
250.5 74.0 1.0 
250.6 74.0 1.0 
250.5 73.0 1.0 
250.6 74.0 1.0 
250.4 73.0 1.0 
2ii0.5 73.0 1.0 
250.5 73.0 1.0 
250.5 73.0 1.0 
250.5 73.0 1.0 
250.5 74.0 1.0 
250.5 71.0 1.0 
250.6 73.0 1.0 
250.5 73.0 1.0 
250.5 74.0 1.0 
250A 74.0 1.0 
250.6 73.0 l.O 
250.7 73.0 1.0 
250.5 73.0 1.0 
250.5 74.0 1.0 
250.5 73.0 1.0 
250.5 74.0 1.0 
250.5 74.0 1.0 
250.4 74.0 1.0 
250.5 73.0 1.0 
250.4 74.0 1.0 
250.5 71.0 1.0 
250.5 74.0 1.0 
250.5 73.0 ].0 
250.5 74.0 1.0 
250.4 73.0 ].0 
250.5 73.0 1.0 
250.5 71.0 ].0 
250.6 73.0 l.O 
250.5 73.0 1.0 
250.5 74.0 1.0 
250.5 73.0 ].0 
250.5 74.0 1.0 
250.5 73.6 1.0 

Maximum.-> 

.92 Ea.~t Blm Street, Yarmouth, Maine, 04096 USA 
www.yarmouthresearch.com 

35.0 
35.9 
36.8 
38.1 
38.8 
38.9 
38.8 
38.8 
38.8 
38.7 
39.0 
39.3 
39.5 
39.3 
39.1 
38.6 
38.3 
38.7 
38.0 
36.9 
35.6 
34.4 
.33.2 
32.3 
31.5 
30.6 
29.7 
29.5 
29.6 
29.8 
30.4 
30.9 
.30.5 
29.2 
28.3 
27.4 
26.8 
26.1 
25.8 
25.9 
26.2 
26.3 
26.2 
26.2 
26.8 
28.1 
28.2 
27.7 
26.9 
26.5 
32.3 
39.5 



Fugitive Emission Test Report 
VDI 2440 Test Standard 

Performed for 

Fluoroseal Specialty Valves 

www.f1uorosealvalves.com 

2" Class 600 Fluoroseal Plug Valve 
EZ Seal Configuration 

Model602F 
Ambient Temperature 

Project Number: 209169 

December 2009 

Performed by 

YARMOUTH RESEARCH AND TECHNOLOGY 

434 Walnut Hill Road 
N. Yarmouth, ME 04097 USA 

(207) 829-5359 
info(d~yarmouthresearch.com 

3_v_ww_, varmouthres_earch.com 



Yarmouth Research and Technology 

VDI 2440 Fugitive Emission Test Summary Sheet 

Customer: Fluoroseal Specialty Valves Date: 1-Dec-09 

Project Number: 209169 
Product Description: 2 inch Class 600 Fluoroseal Plug Valve 

Fig. 602F, EZ Seal, Model 602F 
Body/Class WCB/600, Plug CFSM, Hi-Temp Sleeve 
S/N 09/1120248 

Packing Description: Delta Ring 
Stem Diameter (mm): 29.7 Circumference: 0.093 meter 

Mean Bonnet Diameter (mm): 69.6 Circumference: 0.219 meter 

Test Temperature: Ambient Test Pressure (bar): 99 
Cycling Rate: once per 15 seconds 

Leakage Device: Pfeiffer HLT-560 
Pressure Gauge: PG-2000-1 Thermocouple Type: K 

Maximum Allowable Leakage: 10-4 mbar-1/sec per mean seal circumference (m) for< 250C 

Calculated Values: Stem Seal: 9.3E-06 mbar-1/sec 
Bonnet Seal: 2.2E-05 mbar-1/sec 

Test Results: 

Bonnet Gasket Leakage: Leakage Reading: 1.4E-05 mbar-1/sec 
Allowable: 2.2E-05 mbar-1/sec 

Was Leakage Below Allowable: I Yes I 
Stem Seal Leakage: 

Leakage Reading at 0 Cycles: 6. 7E-06 mbar-1/sec 
Leakage Reading at 10,000 Cycles: 2.8E-06 mbar-1/sec 

Allowable: 9.3E-06 mbar-1/sec 
Were Leakages Below Allowable: I Yes 

Valve passes requirements ofVDI2440 at ambient temperature for 10,000 mechanical cycles. 

Witness 

President, Yarmouth Research and Technology 

www.yarmouthresearch.com 

MATfHEW 
J 



l 

TUVRheinlandiD 
Precisely Right. 

CERTIFICATE 
Certificate 1\!o.: 01 202 USA-TA-09-78552-4 

Concerning the Agreement with the Technical Requirements in: 

TA-Luft 2002, VOl 2440 Nov. 2000, Sec. 3.3.1.3 

Test report: 209169-ZEZ 

Client: 

Manufacturer's Address : 

Datum: 

Fluoroseal Specialty Valves 

1875, 46e Avenue, Lachine 
Montreal, OC, HST 2N8 

02 December, 2009 

The stem sealing system and internal flange connection have been successfully tested to 
meet the tightness criteria of,; 104 rnbar x ll(s x m) with a helium mass spectrometer under 
the following conditions. The BFV Valve with the examined mechanical shaft seals fulfills the 
requirements of Section 5.2.6.4 of The German Clean Air Act, (TA-Luft), (Leakage 
Verification) in accordance with Section 3.3.1.3 ofVDI 2440 (Rev. 2000). 

Kind of Valve: Fluoroseal Plug Valve 

Valve Type: 
2 inch, Class 600, EZ Seal, Figure 602F 

.~?16 - WC\? __ !_!''Iug CFSM 

Sealing System: Hi-Temp Sleeve 

Nominal Size, Nominal Pressure: 2 inch, ANSI 600 ' 

Inspection Media/Pressure: Helium I 9g~~~'.". J-~elll-;;-erature =Amble~~ 
Switching Cycles: (41mi~): 0 Cycles Total Cycles 10,000 I 

... -·--·-· 

I Leakage Rate : [mbar. I I sec] 

Testing Method: 

Testing Laboratory: 

YARMOUTH RESEARCH AND TECHNOLOGY 

Matthew J Wasielewski, P'E 

434 Walnut Hill Road, N. Yarmouth, '[\.fE USA 

www .yarmouthreseatch.com 

TA-rertdeul 

6.7e-6 (mbar -IIsee) 2.8e-6 (mbar -IIsee) i 
Helium Leak Test- VDI 2440, A_p_p_en_d_ix ~ J 
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Yarmouth Research and Technology 

Yarmouth Research Addendum to VDI 2440 (2000) 

Scope: This addendum provides additional information and recommendations for valve 
tests performed according to VDI 2440. This does not supersede the VDI specification. 
Recommendations for sliding stem on-off valves (gates/globes), quarter-tum valves (ball, 
butterfly, plug, etc) and control valves are covered by this addendum. 

Test Parameters· 
Test Fluid 99% minimum purity helium 
Test Pressure Full rated oressure at test temperature 
Temperature: Ambient, 200C or 400C (or as stated bv mfgr) 
Number of Mechanical Cvcles Valve Type Minimum Extended 

Gate/Globes 100 500 
Quarter Turns 1000 5000 

Control 1000 25000 
Allowable Leakage: 1 x 10-4 mbar-1/sec per meter of mean seal 

circumference for tem12eratures at or below 25 OC 
1 x 10-2 mbar-1/sec per meter of mean seal 
circumference for temperatures greater than 250C 

Test Procedure: 
1. Assemble valves with suitable flanges, fittings and gaskets for the test conditions. 
2. Calculate maximum allowable leakage of seals and gaskets by multiplying the 

above maximum allowable leakage rate by tbe mean seal diameter( meters) 
3. For tests at a temperature greater than ambient, heat insulated valve to required 

temperature. Tolerance on temperature shall be+/- 5 degree C. Ambient 
temperature shall be 15-27 degree C. Thermocouple shall be inserted into the 
valve body near the stem seals. 

4. After temperature has stabilized, pressurize valve with helium to the rated 
pressure. Tolerance on pressure shall be +I- 5% 

5. Check fittings, gaskets, etc for leakage and adjust as required. 
6. Adjust packing gland nuts to manufacturer's recommended torque. 
7. Hold pressure for a minimum of24 hours prior to leakage readings. 
8. Cycle valve to "Minimum" cycle number stated above. 
9. Create a small chamber around the stem seal area using AL foil and foil tape. The 

enclosure shall have a small diameter tube inside the chamber at the uppermost 
position, so that the rising helium leakage is collected. 

10. Calibrate mass spectrometer with known leak rate. Zero meter to atmospheric 
conditions. 

11. Attach the mass spectrometer leakage probe to the stem seal chamber tube. 
12. After a 5 minute duration or until the leakage as stabilized, record the leakage 

over a I minute duration. Record the highest leakage. 
13. Cycle the valve 1 time and record leakage reading during and after the cycling is 

completed to record maximum leakage. 
14. If leakage is below the allowable, the additional cycles may be performed on the 

valve to the "Extended" cycle number and steps 11-13 shall be repeated. 

HiWw.yarmouthresearch.com 



Yarmouth Research and Technology 

Tag Information 

Actuator Information 

www.yarmouthresearch.com 



Yarmouth Research and Technology 

Leakage location for bonnet leakage 

-.,vww.yarmouthresearch.com 



Yarmouth Research and Technology 

Valve Description: 2 inch Cl600 Fluoroseal EZ Seal Valve Date: 12/1/2009 

Cycle Number: 0 

Time 

(ba') !:·~~~~ ll~::~~~~p B~::~~,~~p (mba' -V~ec) 

g,os,o6 AM 102 22 22 22 6.7E-06 
o,o,,o ·AM 102 22 22 22 6.6E-06 
g,oo,os AM 102 22 22 22 6.6E-06 
g,os,oo AM 102 22 22 22 6.6E-06 
g,os,10 AM 02 22 22 22 

" _22 22 6.6E-06 
g,os,12 Al\1 10 22 22 22 6.5E-06 

102 22 22 22 6. 06 
102 22 22 22 6. 06 

g,o5,15 AM 10 22 22 22 6. -06 
22 6. 06 

g,o5,19 102 22 22 22 
g,os,2o 102 22 22 22 6.4E-06 
g,os,2l 102 22 22 22 6.1E-06 

22 22_ 22 6.4E-06 

g,os,25 102 22 

6.4Ei= 

g,os,26 AJ 102 22 22 22 6. :-06 
102 22 22 6. :-06 

o,os,28 AM 102 22 22 22 6.4E-06 

9,05,29 AM 102 22 22 22 6.4E-06 
o,os,30AM 102 22 22 22 6.4E-06 
g,os,.s: 102 22 22 

. ' 22 6.3E-06 
g,os,33 102 22 22 6.3E-06 
g,os,34 102 22 22 6.3E-06 

g,os,35 "' 02 22 22 22 6.3E-06 

g,os,36 •M 02 22 22 22 6. )6 

g,os,37 AM 02 22 22 22 6. J6 
g,oo,os AM 02 22 6. 

" 22 6. 06 
9,05,40 AM 102 22 22 22 6.2 06 

g,o''" AM 102 22 22 22 6.2E-06 
9,05,42 AM 02 22 22 22 6.2E-06 
g,o5,43 AM 02 l2 22 22 

~ o,o ' " 22 22 6. 

'''""' 22 6. 
22 22 6.1E-O 

9,e5,47 AM 22 22 22 6.LE-06 
g,o5,48 AM 102 22 22 22 6.LE-06 
g,os,49 AM 102 22 22 22 8. 06 
g,o5,5o AM 102 22 22 22 6. 06 
g,o5,5! All! 102 22 

22 22 6. 06 
g,os,53AM 102 22 22 22 6.LE-06 
g,o5,54AM 102 22 22 22 6.1E-06 
9,05,55 AM 102 22 22 22 6.0 06 
g,o5,56AM 102 22 22 22 6. 06 
g,o5,57 AM 102 22 22 6.1 

. ' 22 22 6.1 c-o6 
g,os,59 AM 102 22 22 22 6.0E-06 
g,o6,oo AM 102 22 22 22 G.OE-06 

9'06,Ql AM 102 22 22 22 6.0E-06 
g,o6,o2 AM 102 22 22 22 

Ml 102 22 6.0E-06 
g,o6,o4 AM 102 22 22 22 6.0E-06 
g,o6,o5 AM 102 22 22 22 6.0E-06 

-> 102 22 22 22 6.3E-06 
6. 7E-06 

www.yarmouthresea.rch.com 



Yarmouth Research and Technology 

Valve Description: 2 inch Cl600 Fluoroseal EZ Seal Valve Date: 12/3/2009 
Cycle Number: 10000 

Time Pressure Bonnet Body Temp Body Temp Leakage 
(bar) (deg, C) (deg. C) (deg. C) (mbar -lfsec) 

8:21:11 AM 102 23 23 23 2.8E-06 
8:21:12 AM 102 23 23 23 2.7E-06 
8:21:13 AM 102 23 23 23 2.7E-06 
8:21:11 ANI 102 23 23 23 2.8E-06 
8:21:15 AM 102 23 23 23 2.8E-06 
8:21:16 AM l02 23 23 23 2.7E-06 
8:21:17 AM 102 23 23 23 2.7E-06 
8:21:18AM 102 23 23 23 2.7E-06 
8:21:1.9 AM 102 23 23 23 2.7E-06 
8:21.:20 AlVI 102 23 23 23 2.7E-06 
8:21.:21. AM 102 23 23 23 2.7g-os 
8:21:22 AM 1.02 23 23 23 2.7E-06 
8:21.:23 AM 102 23 23 23 2.6E-06 
8:21:2,1 AJ.VI 102 23 23 23 2.6E-06 
8:21:25 AM 102 23 23 23 2.5E-06 
8:21.:26 AJ.VI 102 23 23 23 2.5E-06 
8:21:27 AM 102 23 23 23 2.4E-06 
8:21.:28 AM 102 23 23 23 2.4E-06 
8:21:29 AM 102 23 23 23 2.4E-06 
8:21:30 AM 102 23 23 23 2.3E-06 
8:21:31. AM 102 23 23 23 2AE-06 
8:21:32 Al\l 102 23 23 23 2.3E-06 
8:21.:33 AM 102 23 23 23 2.3E-06 
8:21.:34 AM 102 23 23 23 2.3E-06 
8:21:35 AM 102 23 23 23 2.3E-06 
8:21:36 AM 102 23 23 23 2.t1E-06 
8:21:37 AM 102 23 23 23 2.4E-06 
8:21:38 AM 102 23 23 23 2.4E-06 
8:21:39AM 102 23 23 23 2.5E-06 
8:21:40 AM 102 23 23 23 2.5E-06 
8:21.:41 AM 102 23 23 23 2.5E-06 
8:21.:42 AM 102 23 23 23 2.6E-06 
8:21:13AM 102 23 23 23 2.6E-06 
8:21:44 AM 102 23 23 23 2.6E-06 
8:21:45 AM 102 23 23 23 2.6E-06 
8:21:40 AM 102 23 23 23 2.7E-06 
8:21:47 AM 102 23 23 23 2.7E-06 
8:21:48 AM 102 23 23 23 2.7E-06 
8:21.:49 AM 1.02 23 23 23 2.7E-06 
8:21:50 AM 102 23 23 23 2.7E-06 
8:21.:51 AM 102 23 23 23 2.6E-06 
8:21.:52 AM 102 23 23 23 2.6E-06 
8:21:53 AM 102 23 23 23 2.6E-06 
8:21.:54 AlVI 102 23 23 23 2.6E-06 
8:21:55 AM 102 23 23 23 2.6E-06 
8:21:56 Al\11 102 23 23 23 2.5E-06 
8:21:57 L\]\.([ 102 23 23 23 2.5E-06 
8:21:58 AM 102 23 22 23 2.5E-06 
8:21.:59 AM 102 23 23 23 2.5E-06 
8:22:00 Al'v1 102 23 23 23 2.5E-06 
8:22:01.'\M 102 23 2.3 23 2.6E-06 
8:22:02 Al'vi 102 23 23 23 2.6E-06 
8:22:03 A11 102 23 23 23 2.6E-06 
8:22:04AM 102 23 23 23 2.6E-06 
8:22:05 Al'vi 102 23 23 23 2.6E-06 
8:22:06 AM 102 23 23 23 2.6E-06 
8:22:07 AJVl 102 23 23 23 2.6E-06 
8:22:08 A11 102 23 23 23 2.6E-06 
8:22:09 AM l02 23 23 2.3 2.6E-06 
8:22:10 AM 102 23 23 23 2.6E-06 

Averages-> 102 23 23 23 2.6E-06 
Maximum-> 2.8E-06 

www.yarmouthresearch.com 



Yarmouth Research and Technology 

Valve Description: 2 inch Cl600 Fluoroseal EZ Seal Valve Date: 12/1/2009 

Cycle Number- Start of Test Bonnet Gasket Static I eakage 

Time Pressure Bonnet Body Temp Body Temp Leakage 
(bar) (deg. C) (deg. C) (deg. C) (mbar -lisec) 

8:40:63 AM 102 22 22 22 1.3E-05 

8:40:54 AM 102 22 22 22 1.2E"05 
8:40:55 Al\1 102 22 22 22 1.2E-05 
8:40:56 Al\1 L02 22 22 22 1.3E-05 
8:40:57 AM 102 22 22 22 1.4E-05 
8:40:58 Al\1 102 22 22 22 1.1E-05 
8:,10:59 AM 102 22 22 22 1.4E-05 
8:41:00 Al\1 102 22 22 22 1.1E-05 
8:41:01 AlVI 102 22 22 22 1.3E-05 
8:41:02 AM 102 22 22 22 1.2E-05 
8:41:03 AM l02 22 22 22 1.1E-05 
8:11:04 AM 102 22 22 22 1.1E-05 
8:41:05 AM 102 22 22 22 l.OE-05 
8:11:06 AM 102 22 22 22 9.9E-06 
8:41:07 Al\1 102 22 22 22 9.5E-06 
8:41:08 Al\ii l02 22 22 22 9.1E-06 
8:11:09 AM 102 ~2 ~2 22 8.9E-06 
8:41:10.4.1\1 102 22 22 22 8.6E-06 
8:-11: l1 A111 102 22 ~2 22 8.3E-06 
8:41:12 Al\1 102 22 22 22 8.1E-06 

8:41:13 AM 102 22 22 22 7.8E-06 
8:41:14Al\1 102 22 22 22 7.5E-06 
8:41:15 .AM 102 22 22 22 7.1E-06 

8:11:16 AM 102 22 22 22 6.8E-06 
8:41:17 Al\ii 102 22 22 22 6.5E-06 
8;41:18 AlVI 102 22 22 22 6.1E-06 
S:11:19AM 102 22 22 22 S.SE-06 
8:41:20 AM l02 22 22 22 5.5E-06 

8:41:21 AM 102 22 22 22 5.2E-06 
8:41:22 AM 102 22 22 22 5.0E-06 
8:41:23 MI 102 22 22 22 1.8E-06 

8:41:24 AM 102 22 22 22 4.6E-06 
8:41:25 AlVI 102 22 22 22 4.5E-06 

8:41:26 AM 102 22 22 22 1.4E-06 
8:41:27 Al\1 102 22 22 22 4.4E-06 
8:41:28 MI 102 22 22 22 4.5E 06 
8:41:29 AM 102 22 22 22 4.5E-06 
8:41:30 Al\11 102 22 22 22 4.6E-06 

8:41:31 AM 102 22 22 22 4.6E-06 
8:41.:32 AM 102 22 22 22 4.6E-06 

8:41:33 Al\1 102 22 22 22 4.6E-06 

8:41:34 AM 102 22 22 22 4.5E-06 
8:41:35 AiVI L02 22 22 22 4.4E-06 

8:41:36 Al\1 102 22 22 22 4.4E-06 
8:41:37 A.M 102 22 22 22 4.!5E-06 
8:41:38 Al\1 102 22 22 22 4.5E-06 
S:r!1:39 AlVI 102 22 22 22 4.5E-06 
8:41:40 MI 102 22 22 22 4.4E-06 
8:41:11 AM 102 22 22 22 1.:3E-06 

8:41:42 AlVI 102 22 2~ 22 4.2E-06 
8:41:43 MI l02 22 22 22 4.1E-06 

8:41:41 AM 102 22 22 22 -1.1E-06 
8:41:45 A!VI 102 22 22 22 4.0E"06 
8:41:461\M 102 22 22 22 4.0E-06 

8:41:47 Al\1 102 22 22 22 3.9E-06 

8:11:18 AM 102 22 22 22 .'3.8E-06 
8:41:49 AlVI 102 22 22 22 3.6E-06 
8:41:50 Al\1 l02 22 22 22 3AE-06 
8:41:51 AIVI 102 22 22 22 3.2E-06 

8:tl1:52 AM 102 22 22 22 3.0E-06 
Averages-> 102 22 22 22 6.9E-06 

Maxim.um-> 1.4E-05 

www.yarmouthresearch.com 



Fugitive Emission Test Report 
VDI 2440 Test Standard 

Performed for 

Fluoroseal Specialty Valves 

www.fluorosealvalves.com 

2" Class 600 Fluoroseal Plug Valve 
Fugitive Emission Configuration 

Ambient Temperature 
Project Number: 209169 

October 2009 

Performed by 

YARMOUTH RESEARCH AND TECHNOLOGY 

434 Walnut Hill Road 
N. Yarmouth, ME 04097 USA 
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info(a>yarmouthrcscarch.com 
www.yarmouthrcscarch.com 



Yarmouth Research and Technology 

VDI 2440 Fugitive Emission Test Summary Sheet 

Customer: Fluoroseal Specialty Valves Date: 7-0ct-09 

Project Number: 209169 
Product Description: 2 inch Class 600 Fluoroseal Plug Valve 

Severe Service Assembly, SIN 09/091808S 
Body/Class WCB/600-FE, Plug CF8M 

Packing Description: Hi-Temp sleeve 
Stem Diameter (mm): 28.6 Circumference: 0.090 meter 

Mean Bonnet Diameter (mm): 71.6 Circumference: 0.225 meter 

Test Temperature: Ambient Test Pressure (bar): 99 
Cycling Rate: once per 15 seconds 

Leakage Device: Pfeiffer HLT-560 
Pressure Gauge: PG-2000-1 Thermocouple Type: K 

Maximum Allowable Leakage: 10-4 mbar-1/sec per mean seal circumference (m) for< 250C 

Calculated Values: Stem Seal: 9.0E-06 mbar-1/sec 
Bonnet Seal: 2.2E-05 mbar-1/sec 

Test Results: 

Bonnet Gasket Leakage: Leakage Reading: 1.3E-06 mbar-1/sec 
Allowable: 2.2E-05 mbar-1/sec 

Was Leakage Below Allowable: I Yes I 
Stem Seal Leakage: 

Leakage Reading at 0 Cycles: 2.2E-07 mbar-1/sec 
Leakage Reading at 25,000 Cycles: 1.4E-06 mbar-1/sec 

Allowable: 9.0E-06 mbar-1/sec 
Were Leakages Below Allowable: I Yes 

Valves passes requirements ofVDI2440 at ambient temperature for 25,000 mechanical cycles. 

Witness 

MATTHEW 
J --. * 

President, Yarmouth Research and Technology 

www.yarmouthresearch.com 
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4 I 3 • 2 1 
F5!r?Ei Et~,~~~:~~~~~~;;:~·!;:t~· "'"- BILL OF MATERIAL 

:.:','! '.!:.~',',';;' J,•,:=,",1,~\~l:;o;'..;'to~:~*\,vr,:., ITI' QH DESCRIPTION DWG# t .... tod ">eO"o\ ood ,oofi<loott~: "«f"'"Jct'on 
of\'"> do"owhi"' ooy port tO""'"'~' ho mooo wl<n-
:';~~~,-:";'\" t~t!":>~~~g o~~~,"i,',':';m~"lolt1 Vo\1«; 1 1 BONNET 5500-5-0XX 
""'''l'"""''"'""'9''"'""""""' 

' 1 PLUG ADJUSTER 5640-0-0XX 
NOMINAL ·-·-·--sE\iE_R_E--·S'E~R'iiiC DATA SHEET 

D SIZE (XX) CLASS (Y) L H D K g b f d N Q ' 1 PACKING GLAND 5510-0 oxx D 
1/2" 150 4.25 7.8 3.50 2.38 1.38 0.31 0.06 0.63 4 9.0 ' 1 PACKING SET sss(a,1,2)-o-oxx 

3/4" 150 4.62 7.8 3.88 2.75 1.68 0.34 0.06 0.63 4 9.0 
' 1 FOLLOWER 5650-0-0XX 

1" 150 5.00 8.3 4.25 3.13 2.00 0.38 0.06 0.63 4 9.0 
1-1/2" 150 6.50 8.8 5.00 3.88 28810;~ 0.06 0.63 4 14.3 e "R BELLEVILLE WASHER PURCHASE 

LEVER --
7.00 9.9 6.00 4.75 0.06 0.75 4 16.5 2" 150 3.63 10.56 7 1 SEAL WASHER 5655 0-0XX 

2-1/2" 150 8.00 10_5 7.50 5.50 4.13 f0.69 0.06 0.75 4 16.5 
' 1 TOP PACKING $665-X OXX 

3" 150 8.00 10.5 7.50 6.00 5.00 0.69 0.06 0.75 4 16.5 

r-- 4" 150 9.00 12.4 9.00 7.50 6.19 i 0.88 0.06 0.75 8 23.6 ' 1 SEAL RETAINER 5680 0-DXX 1-
4" 150 9.00 13.7 9.00 7.50 6.19 :0.88 0.06 0.75 8 7.3 1C 1 SHAFT ADAPTER 5630-0-0XX 

6" 150 10.50 19.5 1L9_Q_ s_,sq _ 8.50 ;9_,~4~ 0.06 0.88 r-~- -+~ 11 1 TRAVEL STOP/LOCK COMBINAllON 5690-0-0XX 

EG 8" 150 11.50 23.4 13.50 11.75 10.63 i 1.06 0.06 0.88 8 9.8 
10" 150 13.00 24.4 16.00 14.25 12.75 1.12 0.06 1.00 12 9.8 " ' PACKING BOLT PURCHASE 

I 12" 150 14.00 26.5 19.00 17.00 15.00 1-19 0.06 1.00 12 13.8 
i " ' PLUG ADJUSTER BOLT PURCHASE 

14" 150 15.00 27.5 21.00 18.75 1 16.25 1.31 0.06 1.12 12 13.8 

" 1 PLUG 5420-5-0XX 

c I 1/2" 300 5.50 7.8 3.75 2.63 1.38 0.50 0.06 0.63 4 9.0 " "' BONNET BOLT PURCHASE c 
3/4" 300 6.00 7.8 4.63 3.25 1.68 0.56 0.06 0.75 4 9.0 

10 1 BODYSEAL RETAINER 5672 0 oxx 
1" 300 6.50 8.3 4.88 3.50 2.00 i 0.62 0.06 0.75 4 ,'A-1 112" 300 7.50 8.8 6:13 4.50 2.88 i 0.75 0.06 0.88 4 17 1 BODYSEAL 5670 0 oxx 

LEVER 14.3 
2" 300 8.50 9.9 6.50 5.00 3.63 '0.81 0.06 0.75 8 16.5 ;a 1 BODYSEAL 675 0 1XX 

2-112" 300 11.13 10.5 8.25 5.88 4.13 1.06 0.06 0.88 8 16.5 
1~ 1 BODY 

3" 300 11.13 10.5 8.25 6.63 5.00 11.06 0.06 0.88 8 16.5 
3Y0-5-0XX 

4" 300 12.00 12.4 10.00 7.88 6.19 11.19 0.06 0.88 8 23.6 " 1 THRUST WASHER $685-0-0XX 

f--. 4" 300 12.00 13.7 10.00 7.88 6.19 i 1.19 0.06 0.88 8 7.3 
" 1 SLEEVE 620-5-0XX ~ 6" 300 15.88 19.5 12.50 10.63 8.50 i 1.38 0.06 0.88 12 7.3 • 700-S-OXX 

8" 300 16.50 23.4 15.00 13.00 10.63 i 1.56 0.06 1.00 12 9.8 
n1 WRENCH 

EG 
10" 300 18.00 24.4 17.50 15.25 12.75! 1.81 0.06 1.13 16 9.8 "1 WRENCH BOLT • PURCHASE 

12" 300 19.75 ?6.5- ~g_,§_Q_ - _:L?"'l.~ l5cQO_jL9.±_ _Q_,Q_~ .:L~-~- . __ 16 - . ..1~.=-~--
" 1 

MOUNTING BRACKET * S77Y 1-DXX 

14" 300 30.00 27.5 23.00 20.25 16.25 < 2.06 0.06 1.25 20 13.8 

* " ' MOUNTING BRACKET BOLT PURCHASE 

I 
1/2" 600 6.50 7.8 3.75 2.63 1.38 . 0.56 0.25 0.63 4 9.0 2'1 COUPLING * S760 6 OXX 

B 3/4" 600 7.50 7.8 4.63 3.25 1.68 1 0.62 0.25 0.75 4 9.0 
" 1 

GEAR OPERATOR * PURCHASE B i 1" 600 8.50 8.3 4.88 3.50 2.00 0.69 0.25 0.75 4 9.0 
1-1/2" 600 9.50 8.8 6.13 4.50 1 2.88 0.88 0.25 0.88 4 14.3 " '" ACTUATOR BOLT * PURCHASE 

LEVER 
2" 600 11.50 9.9 6.50 5.00 3.63 1.00 0.25 0.75 8 16.5 

2 1/2" 600 14.00 10.5 8.25 5.88 4.12 1.25 0.25 0.88. 8 16.5 
L'*E~g~ USE WI1H ACTUATOR ONLY. 3" 600 14.00 10.5 8.25 6.63 rs:oo 1.25 0.25 0.88 8 16.5 

' 4" 600 17.00 12.4 10.75 8.50 6.19 1.50 0.25 1.00 8 23.6 
• FOR USE WI1H WRENCH ONLY 

4" 600 17.00 13.7 10.75 8.50 6.19 1.50 0.25 1.00 8 7.3 

r-- 6" 600 22.00 19.5 14.00 11.50 8.50 i 1.88 0.25 1.12 12 7.3 r--8" 600 26.00 23.4 16.50 13.75 10.63 2.19 0.25 1.25 12 9.8 EG 
1 0" 600 31.00 24.4 20.00 17.00 12.75 2.50 0.25 1.38 16 9.8 
12" 600 33.00 26.5 22.00 19.25 15.0012.62 0.25 1.38 20 13.8 
14'' 600 35.00 27.5 23.75 20.75 16-'~l?J.?. "'?5 1.50 20 13.8 0 SEE #NPD-0610 20D8/D8/0_B!_K.D. S.E. 

R" DESCRIPTION DATE DFTR APVD 

REVISION 

Th"dro,.;ogo"'~''"'"'"'''"''"'""""''""'" '= '"''"""''"'"'~"""'''""""'"'""~tr"·""'- FLUOROSEAL PLUG VALV£ 

A 
~~\:,", ',::'.,~ o'~P~~~"i:'{'. 'l\~~',",l'~:"6o~"~..,., 1/2" TO 1 4" 152/302/602 A \r:l,';%",~ ':!~~.:~ .~~~~'l,~· ,, S£V£RE SERVICE ASSEMBLY 
~~~~~~~.~~!~ ~~~:::=:~~ 
"'""""""''"'''"''II''"'"""''"""" 51Z£ I DWC NO. I ~EV 
fluor~..., ..... ....,... A ASS 152 302 602 F SS 05 19 0 

DRA'M'-l BY: K.OEBCHI DATE: 2008/08/08 SCALE: N. T.S 
NOTE· 1875, 46e Avenue Lachine 

CHKD BY:S.ElFASHNY DATE:2008/08/DB SHEET: 2./2. 1-(EG) ENCLOSED GEAR Montreal QC, K8T 2N8 
2.-ALL DIMENSIONS ARE IN INCHES TEL- (514)739-0220 -@)- -E3- THIRD ANGLE PROJECTION DO NOT SCALE DRAWING 

FAX: (514)739 5452. 
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Yarmouth Research and Technology 

Yarmouth Research Addendum to VDI 2440 {2000) 

Scope: This addendum provides additional information and recommendations for valve 
tests performed according to VDI 2440. This does not supersede the VDI specification. 
Recommendations for sliding stem on-off valves (gates/globes), quarter-tum valves (ball, 
butterfly, plug, etc) and control valves are covered by this addendum. 

Test Parameters· 
Test Fluid 99% minimum purity helium 
Test Pressure Full rated pressure at test temperature 
Temperature: Ambient, 200C or 400C (or as stated by mfgr) 
Number of Mechanical Cycles Valve Type Minimum Extended 

Gate/Globes 100 500 
Quarter Turns 1000 5000 

Control 1000 25000 
Allowable Leakage: 1 x 10-4 mbar-1/sec per meter of mean seal 

circumference for temQeratures at or below 250C 
1 x 10-2 mbar-1/sec per meter of mean seal 
circumference for temperatures greater than 250C 

Test Procedure: 
1. Assemble valves with suitable flanges, fittings and gaskets for the test conditions. 
2. Calculate maximum allowable leakage of seals and gaskets by multiplying the 

above maximum allowable leakage rate by the mean seal diameter( meters) 
3. For tests at a temperature greater than ambient, heat insulated valve to required 

temperature. Tolerance on temperature shall be+/- 5 degree C. Ambient 
temperature shall be 15-27 degree C. Thermocouple shall be inserted into the 
valve body near the stem seals. 

4. After temperature has stabilized, pressurize valve with helium to the rated 
pressure. Tolerance on pressure shall be +/- 5% 

5. Check fittings, gaskets, etc for leakage and adjust as required. 
6. Adjust packing gland nuts to manufacturer's recommended torque. 
7. Hold pressure for a minimum of 24 hours prior to leakage readings. 
8. Cycle valve to "Minimum" cycle number stated above. 
9. Create a small chamber around the stem seal area using AL foil and foil tape. The 

enclosure shall have a small diameter tube inside the chamber at the uppermost 
position, so that the rising helium leakage is collected. 

10. Calibrate mass spectrometer with known leak rate. Zero meter to atmospheric 
conditions. 

11. Attach the mass spectrometer leakage probe to the stem seal chamber tube. 
12. After a 5 minute duration or until the leakage as stabilized, record the leakage 

over a 1 minute duration. Record the highest leakage. 
13. Cycle the valve 1 time and record leakage reading during and after the cycling is 

completed to record maximum leakage. 
14. If leakage is below the allowable, the additional cycles may be performed on the 

valve to the "Extended" cycle number and steps 11-13 shall be repeated. 

www.yarmouthresearch.com 



Yarmouth Research and Technology 

Tag Information 

92 East Elm Street, Yarmouth, Maine 04096 USA 
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92 East Elm Street, Yarmouth, Maine 04096 USA 
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Yarmouth Research and Technology 

Valve Setup on Test Stand 

92 East Elm Street, Yarmouth, Maine 04096 USA 
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Yarmouth Research and Technology 

Valve Description: 2 inch Cl600 Fluoroseal FE Valve Date: 1017/2009 
Cycle Number: 0 

Time Pressure Bonnet Body Temp Body Temp Leakage 
(bar) (deg. C) (deg. C) (deg. C) (mbar -llsec) 

10:20:03 i\M: 99 19 18 19 2.2E,07 
10:20:04 Al\11 99 18 18 18 2.1E-07 
10:20:05 AlVI 99 18 18 19 2.2E-07 
10:20:06 AM 99 18 18 18 2.1E-07 
10:20:07 Al\1.[ 99 18 18 L8 2.2E-07 
10:20:08 AlVI 99 18 18 19 2.2E-07 
10:20:09 AM 99 18 18 19 2.2E-07 
10:20:10 AM 99 18 18 19 2.2E-07 
10:20:11 AM 99 18 18 18 2.1E-07 
l0:20:12MI 99 19 18 19 2.2E-07 
10:20:13 AM 99 18 18 19 2.2E-07 
10:20:14 AM 99 18 18 19 2.2E-07 
10:20:15 AM 99 18 18 19 2.2E-07 
10:20:16 A!vi 99 18 18 18 2.1E-07 
10:20:17 AM 99 19 18 19 2.1E"07 
10:20:18 Mt 99 18 18 19 2.2E-07 
10:20:19 Al\1.[ 99 18 18 19 2.1E-07 
10:20:20 AM 99 18 18 19 2.1E-07 
10:20:21 AM 99 19 L8 19 2.2E-07 
10:20:22 Al\1.[ 99 18 18 19 2.1E-07 
10:20:23 AM 99 18 18 18 2.1E-07 
10:20:24AM 99 18 18 19 2.2E-07 
10:20:25 A11 99 19 L8 18 2.2E-07 
10:20:26 ANI 99 18 18 18 2.2E-07 
10:20:27 AM 99 18 18 19 2.2E-07 
10:20:28AM 99 \8 18 18 2.2E,07 
10:20:29 Al\1.[ 99 18 18 19 2.2E 07 
10:20:30AM 99 18 18 18 2.2E-07 
10:20:31 AM 99 19 18 19 2.1E-07 
10:20:32 AlVI 99 18 18 19 2.1E-07 
10:20:33 Al\1.[ 99 18 18 19 2.2E-07 
10:20:34 AlVI 99 18 18 19 2.2E-07 
10:20:35 AM 99 18 18 19 2.2E-07 
l0:20::36 Al\1.[ 99 19 18 19 2.2E-07 
10:20:37 AM 99 19 18 19 2.1E-07 
10:20:38 Al\1.[ 99 19 18 19 2.1E-07 
10:20:39 ANI 99 ~-....... 18 18 19 2.1E-07 
10:20:40 A.t\1 99 ·.,.,.: f8 18 19 2.2E-07 
10:20:41 ANI 99 18 18 19 2.2E-07 
10:20:42 AM 99 18 18 19 2.1E-07 
10:20:43 MI 99 19 18 19 2.2E-07 
10:20:44 Ml 99 18 18 18 2.1E-07 
10:20:45 Al\1.[ 99 18 18 19 2.1E-07 
10:20:46 AlVI 99 19 18 18 2.1E-07 
10:20:47 AlVI 99 19 L8 19 2.2E-07 
l0:20:48 Al\1.[ 99 19 18 18 2.2E-07 
10:20:49 AM 99 18 18 19 2.1E-07 
10:20:50 AM 99 18 18 19 2.2E-07 
10:20:51 MI 99 19 18 \9 2.2E-07 
10:20:52 AM 99 19 18 19 2.1E-07 
10:20:53 AM 99 18 \8 19 2.2E·07 
10:20:54 AM 99 18 18 18 2.2E-07 
10:20:55 AM 99 18 18 19 2.1E-07 
10:20:56 AlVI 99 18 18 19 2.2E-07 
10:20:57 AM 99 l8 18 19 2.2E-07 
10:20:58 AM 99 18 18 19 2.2E-07 
10:20:59 AM 99 18 18 19 2.2E-07 
10:21:00 AM 99 19 18 19 2.2E-07 
10:21:01 AlVI 99 18 18 19 2.2E-07 
10:21:02 AlVI 99 18 18 19 2.2E-07 

Averages-> 99 18 18 19 2.2E-07 
Maximum-> 2.2E-07 

www.yarmouthresearch.com 



Yarmouth Research and Technology 

Valve Description: 2 inch Cl600 F1uoroseal FE Valve Date: 10/15/2009 

Cycle Number: 25000 

Time Pressure Bonnet Body 'remp Body Temp Leakage 

(bar) (deg. C) (deg. C) (deg. C) (mbar ~llsec) 

13:,!1:03 PM 99 20 22 22 1.4E-06 

13:41:04 pr-.'1 99 20 22 22 1.1E 06 

13:41:03 PM 99 20 22 22 1.4E-06 

13:41:04 PM 99 20 22 22 1.3E-06 

13:41:08 PM 99 20 22 22 l.SE-06 

13:41:04 PM 99 20 22 22 1.3E-06 

13:41:03 PM 99 20 22 22 l.SE-06 

13:41:04 PM 99 20 22 22 1.4E-06 

13:11:03 PM 99 20 21 22 1.4E-06 

18:41.:04 PM 99 20 22 22 1.4E-06 

13:41:03 PM 99 20 22 22 lAE-06 

13:41:04 PM 99 20 21 22 1.4E-06 

13:41:03 PM 99 20 21 22 9.5E-07 

1.'3:41:04 PM ,g_g 20 21 22 7.lE-07 

13:,11:03 PM 99 20 21 22 7.6E-07 

13:41:04PM 99 20 21 22 7.:JE-07 

13:41:03 PM 99 20 21 22 7.6E-07 

13:11:04 PM 99 20 22 22 8.1E-07 

13:41:03 PM 99 20 22 22 8.3E-07 

13A1:04 PM 99 20 22 22 S.OE-07 

13:41:03 PM 99 20 22 22 S.2E-07 

13:41:04 PM 99 20 22 22 s.sg.o7 

13:41:03 PM 99 20 22 22 8.1E-07 

13:41:04 PM 99 20 22 22 7.9E-07 

13:11:03 PM 99 20 22 22 8.2E-07 

13:41:04 PM 99 20 22 22 s.:m-07 

13:41:03 PM 99 20 22 22 8.6E-07 

13:41:04 PM 99 20 22 22 8.2E-07 

13:41:03 PM 99 20 22 22 8.1 E-07 

13:41:04 PM 99 20 22 22 7.8E-07 

13:41:03 PM 99 20 22 22 7.6E-07 

13:41:04 PM 99 20 22 22 7.5E-07 

13:41:03 PM 99 20 22 22 7.5E-07 

13:41:04 PM 99 20 22 22 7.5E-07 

13:41:03 PM 99 20 22 22 7.3E-07 

13:11:04 PM 99 20 22 22 7.2E-07 

13:41:03 PM 99 20 22 22 7AE-07 

13:41:04 PM 99 20 22 22 7.4E-07 

13:41:03 PM 99 20 22 22 7.SE-07 

13:41:01 PM 99 20 22 22 7.8E-07 

13:11:03 PM 99 20 22 22 8.2E"07 

13:41:04 PM 99 20 22 22 7.9E-07 

13:41:03 PM 99 20 22 22 8.3B-07 

13:41:04 PM 99 20 22 22 8.9E-07 

13:41:03 PM 99 20 22 22 9.5E-07 

13:41:04 PM 99 20 '2 22 9.0E"07 

13:41:03 PM 99 20 22 22 9.1E-07 

13:41:04 PM 99 20 22 22 9.6E-07 

13:41:08 PM 99 20 22 22 9.9E-07 

13:41:04 PM 99 20 22 22 l.OE-06 

13:41:03 PM 99 20 22 22 9.7l'J-07 

13:41:04 PM 99 20 21 22 9.2E-07 

l3:41:03 PM 99 20 22 22 9.8E-07 

13:c11:04 PM 99 20 22 22 l.Ol<J-06 

l3:41:03 PM 99 20 22 22 l.OE-06 

13:41:04 PM 99 20 22 22 l.OE-06 

13:41:03 PM 99 20 22 22 l.OE-06 

13:41:04 PM 99 20 22 22 1.1E"06 

13:41:03 PM 99 20 22 22 l.OE-06 

13:41:04 PM 99 20 22 22 l.lE-06 

Averages-> 99 20 22 22 9.6E-07 

Maximum-> 1.4E-06 

www.yarmouthresearch.com 



Yarmouth Research and Technology 

Valve Description: 2 inch Cl600 Fluoroseal FE Valve Date: 1017/2009 
Cycle Number- Start of Test Bonnet Gasket Static Leakage 

Time 
(bar) !::~~~ <~~"· c;'" B~::g~~~p (mbar .v,ec) 

l0mo21AM 99 18 18 18 9.5E-O 
10,Q7o25AM 99 18 18 18 9.7E-
mons 99 18 18 18 9.9 
10o07o27 99 18 18 19 9. 
mo7o28 99 18 18 9.L 
10o07o29 99 18 18 9.( • 
10o07o30 99 18 19 9.:<E-C 

=ft: 19 ... 
10o07o34 99 18 18 18 9.4>C· 

Oo07o35 99 18 18 18 9.1E-OC 
Oo07o36 99 18 18 18 9.0E-C 
Oo07o37 99 18 18 18 

l7 
Oo( 18 18 8.• 
Oo07A \M 99 18 18 18 8 .• 

10oON2iiM ()9 18 18 18 8.1E-07 
99 18 L8 L8 
99 18 18 
99 18 18 19 

10<07<46 AM 99 18 18 18 )7 8.4E-' 
10o07<47 LIM 99 18 18 18 8.5E J7 
10o07o48 AM 99 18 IS 18 8.7E-07 
10<07<49 \M 99 18 18 18 l.OE-06 
10o07o50 M 99 18 18 18 1E-06 

18 06 
10o07o5: \M 99 18 18 18 
1 Oo07o53 &'II 99 18 18 18 .3E-06 
10o07o54 AM 99 18 18 18 .3E-06 
10o07o55 LIM 99 18 18 18 L2E-06 
10o07o56 AM 18 -06 

06 
.AM 18 . ,.oc;_ 

10<0 7o59 AM L8 
10o08o00 LIM 99 18 18 18 .2E-06 
10o08o0 AM 99 18 18 18 .. 2E-06 
10o08o02 AM 99 18 18 18 .2E-06 

Oo08o03 AM 99 18 18 .1E-06 
Oo( 18 
Oo08o05 LIM 99 18 18 
Oo08o06 AM 99 18 18 .1E-0§ 
Oo08o07 AM 99 18 18 18 .1E-06 
Oo08o08 AM 99 18 18 19 9.6E-07 
Oo08o09 AM 99 18 L8 18 . 7BJ.07 

mos.: 99 18 18 18 :.oo 
99 18 :.o7 
99 18 18 18 

10o0So13 AM 99 18 18 18 8.9E-07 
10o08o14AM 99 19 18 18 8.9E-07 

9! 18 18 18 S.8E-07 
9! 18 18 18 9.2E-07 

10o08o 1 AM 9L 18 18 
10o08o18 AM 9L 18 18 19 9.6E-O 
10o08o19 AM 99 19 18 19 9.4E 
10o08o20 AM 99 18 18 18 9.3E 
10o08o21 AM 99 18 18 9.3C-07 

18 
10o08o23 LIM 99 18 18 19 

, -> 99 18 18 18 9.9E-07 

•-> 1.3E-06 

www.yarmouthresearch.com 



Fugitive Emission Test Report 
VDI 2440 Test Standard 
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Fluoroseal Specialty Valves 
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Model602F 
Ambient Temperature 
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Yarmouth Research and Technology 

VDI 2440 Fugitive Emission Test Summary Sheet 

Customer: Fluoroseal Specialty Valves Date: 1-Feb-10 

Project Number: 210036 

Product Description: 6 inch Class 600 Fluoroseal Plug Valve 

EZ Seal, Model602F, SiN 10/012313S 

CFSM Body, CFSM Plug, 1440 psig 

Packing Description: Hi-Temp Sleeve 

Stem Diameter (mm): 51.0 Circumference: 0.160 meter 

Mean Bonnet Diameter (mm): 122.0 Circumference: 0.383 meter 

Test Temperature: Ambient Test Pressure (bar): 99 

Cycling Rate: once per 50 seconds 

Leakage Device: Pfeiffer HLT-560 

Pressure Gauge: PG-2000-1 Thermocouple Type: K 

Maximum Allowable Leakage: 10-4 mbar-1/sec per mean seal circumference (m) for< 250C 

Calculated Values: Stem Seal: 1.6E-05 mbar-1/sec 

Bonnet Seal: 3.8E-05 mbar-1/sec 

Test Results: 

Bonnet Gasket Leakage: Leakage Reading: 1.1E-06 mbar-1/sec 

Allowable: 3.8E-05 mbar-1/sec 

Was Leakage Below Allowable: I Yes I 
Stem Seal Leakage: 

Leakage Reading at 0 Cycles: 4.6E-07 mbar-1/sec 
Leakage Reading at 25,000 Cycles: 7.5E-06 mbar-1/sec 

Allowable: 1.6E-05 mbar-1/sec 

Were Leakages Below Allowable: I Yes I 

Valves passes requirements ofVDI2440 at ambient temperature for 25,000 mechanical cycles. 

Witness 

J * :; 
President, Yarmouth Research and Technology 

www.yarmouthresearch.com 




